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Art. XXIIL—On the formation of Hail in the Spray of the 
Yosemite Fall ; by W1LL1AM H. BREWER. 


[Substance of a paper read before the California Academy of Natural Science, 
April 19th, 1875.] 

Tue Yosemite Fall pours into the valley from the north. It 
is in an open niche or recess of so wide an angle that the whole 
sheet of the Upper Fall (in April) is in the full sunshine, from 
before 8 A. M. until after 2 P.M. The Upper Yosemite Fall is 
about 1,550 feet high. Below it, the stream descends, by a 
series of cascades and falls, about a thousand feet more to the 
bed of the valley. 

On the 14th of last April, in company with Mr. Galen Clark, 
the official custodian of the Yosemite valley and well-known 
mountaineer, I visited the foot of this Upper Yosemite Fall and 
observed the phenomena to be described. During our visit of 
four days to the valley, the sky was nearly cloudless, each 
morning perfectly so, a few cumuli only appearing each day at 
about 10 A. M. and disappearing at or helene sunset. The air 
was warm, the temperature rising to above 70° F. each day, and 
sinking at night to perhaps 50° or less. The streams were all 
very high from the melting snow, which was abundant on all 
the heights above the valley. 

In the winter a great “ice-cone” forms at the foot of this fall, 
the accumulation of frozen spray. That formed last winter 
was much reduced in size by thawing at the time of our visit. 
I then thought it perhaps 100 feet thick. Messrs. Clark and 
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Conway, the two persons most familiar with it, gave their esti- 
mates, respectively, as ‘‘60 to 100 feet” and ‘nearer 200 feet.” 
This ice-cone rises like a wall in front of the sheet, and then 
slopes from its apex down stream for some hundreds of feet. 
The water pours behind it, finds it way beneath and emerges 
from an ice arch below, strongly reminding one, both in shape 
and general appearance, of the ice-arch in the glacier at the 
source of the Arveiron at Mt. Blane. 

Later in the season, as the stream decreases in volume, it 
clings to the wall for some distance near the top, but at this 
time it left the rock at the very crest, shooting well out into the 
air, falling the whole immense distance in one grand leap. As 
a member of the State Geological Survey in former years I had 
visited the valley several times, always later in the season, and 
never before saw the volume of water half so large. From ob- 
servations made by Professor Whitney at other seasons, it is 
ee that at this time the amount of water passing over the 
all was 250 or 300 cubic feet per second. A heavy storm a week 
or so before had swollen the stream, and mud and sand had 
been carried out in the spray, tarnishing much of the surface of 
this ice which had before been pure white. 

As we stood on the rocks near and above this ice—it was 
half an hour past noon—certain appearances suggested to me 
that the spray which drifted over it was, in part at least, snow. 
To reach the middle of the ice, without ropes to cling to, was 
impossible, for no man could withstand the fierce blast. We 
ventured, however, as far as we could go, and where, at times, 
it seemed as if we would be hurled into the chasm below. 

Between the wall of granite behind and the wall of ice in 
front the stream fell with deafening sound. Great volumes of 
spray belched from the open throat of this abyss and swept 
furiously over the ice-cone toward the valley below. In this 
tempest, which stung our hands and faces like shot, we found 
abundant hail or ice-pellets. Their structure could not be 
studied in the blinding blast to which we were subjected, but 
like hail-stones, they were of hard ice, tolerably uniform in size, 
and I estimated their diameter at one-tenth of an inch. They 
accumulated on our clothes and on the windward side of rocks 
which came up through the ice-cone near its edge. They were 
found also (rapidly melting) on the rocks by the side of and 
near the ice. Farther down upon the cone many depressions 
in the dirty ice were filled with what looked like new white 
snow, but which we believed to be fresh accumulations of 

‘this hail; from their position it was impossible to reach and 
examine them. 

We retreated from the ice and then pushed our way back to 
the granite wall over which the fall pours, and went as near the 
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sheet as it was possible to stand or breathe. No fresh light on 
the matter was here gained. Having no protection for the eyes 
but our hats, nothing could be seen distinctly, and if any hail 
occurred there I could not feel it. At a little greater distance 
from the fall, and where from time to time by the swaying of the 
sheet we were left sufficiently outside the spray to look 
upward, the near views were indescribably grand. More than 
a quarter of a mile above us the clear stream leaped out into 
the air and was soon torn into spray. It seemed as mobile as 
smoke and assumed new varieties of outlines each instant. so 
light and airy that it seemed as easily swayed by wind as lace, 
yet it struck with deafening thunder; the concussion was per- 
ceptible through the granite for some distance and it was only 
by this that the vast forces involved were appreciated. 

Although foreshortened from our position, by an illusion its 
height appeared greatly and abnormally increased. The mass 
of spray increases downward so that the base of the sheet is 
several times wider and thicker than the top, forming a sort of 
curving truncated cone. The actual height is so vast and so 
much beyond ordinary experience that it excites the imagina- 
tion and deceives the judgment, and when thus seen from be- 
low in the intense illumination of the midday sun in that clear 
climate, looking up and along this white, airy, changeable cone, 
its tapering from the observer seems due mostly to its distance, 
and by this false or imaginary perspective it seems to stretch 
— toward the intensely blue sky to an immense but vague 
height. 

We had no thermometer with us to test temperatures at or 
near the fall. At Leidig’s hotel in the valley, which is one and 
five-eighths miles distant in an air lineand a thousand feet lower, 
my thermometer showed the following temperatures for that 
day. At 6 A.M. 52° F.; at 2.30 p.m, 783°; at 3.15 P.M, 
79°; at 9 Pp. M., 58°: and at 6 the next morning, 50°. These 
were probably about the temperatures of the other days of our 
visit. I had no wet-bulb to determine the dryness of the air, 
but that the air was very dry was shown by the rapidity with 
which our saturated clothes dried. 

It will be noticed that at the time when this hail was ob- 
served, the sheet was in the full blaze of the sun from top to 
bottom and the heat further reflected toward it by the naked 
walls of rock sloping toward it on either side, and that the air 
near was of a temperature above 70°, perhaps, however, much 
less near the top of the fall. We were fully convinced while 
there that the hail was then actually forming, and not that it 
was merely portions of ice torn from the great ice-cone and 
hurled along with the spray by the blast. 

When I first visited this fall in June, 1863, we had intended 
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to have tested the temperature of the water at the top and the 
foot, to see if the entire fall of 2,550 feet sensibly heated the 
water. We became convinced that the rapid evaporation then 
taking place would vitiate any results obtained, so the experi- 
ment was not tried as it involved too much labor to be expended 
for so unsatisfactory a result. And on examining this hail, the 
cause of its formation, which immediately suggested itself, was 
evaporation. 
he stream was then swollen by the melting snow which was 
still deep on the heights, and was abundant in niches to the 
very crest of the fall (which has an altitude of about 6,600 feet 
above the sea). The volume of water each day was least in the 
early morning and increased much during the day, thus show- 
ing its source. In the Fall it appears to be “atomized” for 
1,200 or 1,400 feet of its descent. A great volume of air is 
drawn into this great falling mass along its whole course, the 
sheet spreading as it descends. The quantity of air is so great 
that it pours outward on the bottom of the valley and is very 
.. as a cool current more than a mile distant from the 
ase of the upper Fall. The air as sucked into the Fall is im- 
mediately cooled to 32° by the ice-cold water. As it passes in, 
it is very dry, and the rapid saturation within the sheet is 
sufficient to freeze a portion of the drops. 
Prof. John LeConte, of the University of California, who 
is familiar with the locality, has suggested that perhaps the 
cooled air within the sheet is somewhat compressed and con- 
densed in the base of the fall, and when liberated just outside, 
by its expansion, freezes a part of the spray. 


Arr. XXIII.— Walker's Statistical Atlas of the United States. 
(Second paper.) 


In a former notice of this excellent work we sketched its 
plan and scope, reserving for another article some further notice 
of its first part. This relates to the “ Physical Features of the 
United States.” and is the part to which students in the physical 
sciences naturally turn with most interest. 

The first map relates to the ‘ River Systems,” and the first me- 
moir to the “Physical Features.” The map was prepared by Gen. 
A. von Steinwehr, and the memoir by Prof. J. D. Whitney, these 
authors having worked independently of each other. About 
seven-eighths of Professor Whitney’s sketch is devoted to the 
mountain frame-work or skeleton of the country, and that of the 
River Systems supplements this. One may be said to describe 
the anatomy of the country, the other its physiology. This map 
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is by far the best of its kind we have yet seen of the country. 
Twenty-one drainage areas are denoted (each accompanied 
with certain statistical information), the whole naturally thrown 
into groups or systems, only one of which we wiil here notice. 

According to this map, the Mississippi basin embraces about 
1,258,000 square miles of our domain. A small portion of 
the Missouri basin extends into British America, perhaps about 
22,000 to 25,000 square miles. If this be added, the area of the 
whole basin will be about 1,270,000 to 1,273,000 square miles. 
This is somewhat larger than the area usually given by the 
authorities most often consulted. The figures from the Report 
upon the Physics and Hydraulics of the Mississippi River, by 
the U. S. Topographical Engineers some years ago, are 1,244,000 
— miles, while the various works on geography and 
physical geography usually give it from 1,200,000 to 1,250,000. 

This “Great Central Valley,” as a geographical feature of 
the continent, is, however, much larger, including on its 
southern borders portions which drain directly into the Gulf, 
and northward passing insensibly into the great areas which 
drain into Hudson's Bay and even into the Arctic Ocean. 

The Mississippi basin, according to this map, contained at the 
last census, a population of about 16,292,000, exclusive of 
“Indians not taxed.” The whole basin is divided into six 
parts,—the Lower Mississippi, Upper Mississippi, Ohio, Mis- 
souri, Arkansas and Red River basins. The basin of the Ohio 
has naturally the greatest population. Somewhat almond- 
shaped in outline, or like a leaf, veined with large rivers, its 
point reaching to New York, it was the natural channel down 
which emigration flowed westward to the greater valleys be- 
yond. Its genial climate, fertile soil, its prairies here, and 
wealth of timber-land there, have so attracted the settler that it 
will probably long remain the most densely populated basin of 
the system. The ‘center of population” of the nation passed 
into it about forty years ago. Another century will probably 
find it still there. The area is given as 207,000 square miles 
(the Report on Hydraulics, &c., already cited, stating it as 
214,000), or about one-sixth of the whole Mississippi basin, and 
its population, 7,800,000, is nearly half of the population of the 
whole basin. 

The Basin of the “Upper Mississippi” is credited with an 
area of 179,600 (169,000 according to the other authority 
quoted) and a population of about 4,000,000. The Missouri 
basin has an area of about 528,000 square miles, and a popula- 
tion of about 1,524,000. Ifwe add to this last area the esti- 
mate already given for that part outside the United States, it 
would give the entire Missouri basin an area of about 550,000 
to 553,000 square miles. The Engineers’ report previously 
cited estimates it at 518,000. ‘ 
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The estimated average annual rain-fall is given for each of 
the basins of the map. If now we continue our comparisons 
between the basin of Missouri and Ohio, we find 18 inches for 
the former and 43 for the latter. The first is probably too 
high. Plate V isa “Rain Chart of the United States,” pre- 
pared by Chas. A. Schott of the U. S. Coast Survey, under the 
direction of Professor Joseph Henry, from materials in posses- 
sion of the Smithsonian Institution. On this map we find that 
much of the Missouri basin (indeed it appears to be much the 
larger part) is there accredited with 12 inches or less. But on 
the estimate of the first figures, if we computed the amount 
of water falling in each entire basin, we find them very nearly 
equal,—that in the Missouri basin to that in the Ohio basin as 
about 11 to 1. Considering the vastly greater area for evapo- 
ration in the former, 2°65 to 1, and the dryer atmosphere, we are 
rather surprised that the comparative excess of water dis- 
charged by the Ohio is not greater than it is. According to 
the report cited, the mean discharge of the Missouri River is 
120,000 cubic feet per second, of the Ohio 158,000. On the 
rain-chart, much or most of the basin lies inside of the line of 
12 inches annual rain-fall, and only the very smal] part that 
lies below Atchison, Kansas, has 32 or more inches. On the 
same chart the lowest rain-fall of the Obio Valley is 36 inches, 
reaching 62 in its extreme southern part. 

Plate VII, ‘Temperature Chart of the United States” (of the 
same authority as Plate V.) shows that the mean annual tem- 
perature of the Missouri basin is about 10° F. less than that of 
the Ohio. The isothermal line of 48° F. at lon. 110° W. is in 
lat. 48°. It sweeps down near or a little above the center of 
the Missouri basin, crossing the river at Fort Randall, sinking 
to lat. 839° in southern Iowa (more than 600 miles south of our 
starting point), then it rises again eastward so as to keep en- 
tirely outside of the Ohio basin. Very nearly all the Ohio 
basin lies between the isothermals of 50° and 60°. The Mis- 
souri basin has a much wider range. 

Even more suggestive is a comparison of these two basins 
with plate VIII, which is an “U.S. Signal Service Chart” 
showing the mean temperature at 4.35 P. M. of each day “of 
the hottest week of 1872” (by red lines), and of the 7.85 a. M. 
observations “of the coldest week” of the winter following (by 
blue lines). It will be seen that this chart does not show the 
actual range of temperature as indicated by the single extreme 
maximum and minimum observations of the year. It is rather 
a comparison of the coldest “spell” of the year with the hot- 
test. On this, we find the greatest difference near the eastern 
base of the Rocky Mountains, or on the plains eastward. At 
Fort Benton this difference is upward of 102° Fahr. It di- 
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minishes eastward to the eastern base of the Apallachian sys- 
tem, amounting to 80° in northern New England but south of 
New York it is usually less than 70°. The hot line of 85° in 
eastern Dakota is north of the cold line of —20, and passing 
eastward, successively cuts every cold line to +2U, which it 
crosses in eastern Delaware. The hot line of 90°, which is 
first traced above Fort Benton, crosses the Ohio River near 
Cincinnati, and ultimately reaches the Atlantic near Cape 
Charles. The hot week was as hot in the Missouri basin as in 
that of the Ohio. During the cold week, nearly all the Ohio 
basin was between +5° and +20°, while in that of the Mis- 
souri the average was from zero to —20 and lower. Space 
forbids a further comparison of these two basins, or any no- 
tice of others we intended to have dwelt upon. 

This last chart is of much interest to the student in biology. 
In Dakota (beyond which the lines are not traced) we have a 
difference of 105” F., and over large areas of the plains, a differ- 
ence of 100° F. On the 91st meridian, the hot line of 90° is 
330 miles north of the cold line of +10°; they cross each other 
near Cincinnati: and on the 88d meridian they are again 340 
miles apart but in the reversed order. Again, the hot line of 
85° and the line of +20° are together; in fact they cross in 
southeastern Delaware. They separate westward, the cold 
line crossing extreme southern Arkansas, the hot line running 
up to Dakota, more than 950 miles north. Again, in the lon- 
gitude of Raleigh, N. C., the minimum line of +30° is but 130 
or 135 miles from the maximum line of 90°. Passing west- 
ward, the former descends to lat. 27° in Texas, the latter rises 
to lat. 48° in Montana, equivalent to a distance of about 1450 
miles on the meridian. These climatic peculiarities, taken in 
connection with the nature of the storms of winter and the 
sudden changes of temperature sometimes occurring there, must 
have much greater influence on the distribution of life than the 
annual means of temperature and rain-fall. It is, perhaps, prac- 
tically there the controlling condition. That a dry and hot 
climate may have a flora and fauna rich in species is illustrated 
by South Africa, But this “ middle region” is poor in species, 
and the whole of it is without forests as shown in the ‘“ Map of 
Woodlands.” 

The excellent geological map, compiled by Professors C. B. 
Hitchcock and W. P. Blake, we have already noticed. On it, 
the “ Carboniferous and Permian” are shown as a single mem- 
ber. That portion lying east of the 100th meridian forms a 
broad doubly curved belt, like a huge inverted letter S, reach- 
ing from New York to Texas, with a few outlying patches, the 
largest of which is in Michigan. The upper division of the 
Carboniferous series, “the Coal Measures,” is shown on a large 
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(double plate) “Map of the Coal Fields of the United States,” 
by Prof. C. H. Hitchcock. We have heard several persons 
speak of this as the most impressive map of the series; it may 
perhaps be so to many who love to dwell upon the future 
resources of our nation. The map is accompanied by an ex- 
planatory memoir. The following are the areas given of the 
groups specially treated. 


750 sq. miles. 
Anthracite basins of Pennsylvania - - - -- 
Appalachian Coal Field 59,105 =“ 


203,808 


In addition to this, there are a few small areas of Triassic 
coal, amounting to a few hundred square miles at most. The 
various important deposits of coal west of the 100th meridian 
are not noted. Indeed the data does not exist to satisfactorily 
show the areas which they cover. 

When we consider the educational and statistical value of 
the Atlas under consideration, it is greatly to be regretted that 
a large edition was not ordered by Congress, to be sold at the 
lowest cost of manufacture. As it is, the lithographer, Mr. 
Bien, is allowed to issue an edition at his own risk, and this 
will allow all who wish the work to purchase it at a rate which 
under the circumstances is very reasonable. W. H. B. 


Art. XXIV.— On Southern New England during the melting of 
the great Glacier ; by JAMES D. Dana. No. L 


GLACIAL scratches, southeastward in direction,* on the 
Taconic summit, Mt. Everett, in the southwest corner of Massa- 
chusetts, at a height of 2,600 feet above the sea, afford evidence 
that the ice which covered New England in the Glacial period 
overtopped this mountain, and had an elevation in that region 
not much under 3,000 feet. Similar facts in the White Moun- 
tains place the height there at not less than 5,800 feet.t Calcu- 
lating the slope of the upper surface of the glacier over New 
England from these data, it follows that the height above the 

* Hitchcock gives the direction S. 18° E. The author observed S. 27° E. 

¢ Prof. C H. Hitchcock has informed the writer in a letter dated Aug. 13, of 


the current year, that he has found true transported bowlders on the very summit 
of Mount Washington; and this may authorize a higher estimate. 
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region of New Haven, in Southern Connecticut, may have ex- 
ceeded 2000 feet, and could hardly have been less than 1500. 
With such facts in view, we may have some appreciation of the 
amount of material that was at hand, when the melting-time 
began, for making or deepening under-glacier streams and lakes, 
and, at last, swelling the waters to universal floods. The sink- 
ing of the land that took place after the ice had reached its 
height—placing the site of Montreal 500 feet below the sea 
level, making Lake Champlain an arm of the great St. Law- 
rence Gulf, and carrying other high-latitude lands much below 
their present level, a movement favoring greatly the wide 
extension of the floods—presents a reason for the continental 
change of climate which began the thinning of the glacier and 
finally hurried on its dissolution. The Champlain or Fluvial 
period—the period of this low level of the land, or the middle 
Quaternary—comprises, first, an era well called the di/uval, or 
that of the melting glacier and of the tumultuous floods thus 
occasioned, and, secondly, the alluvial, characterized by more 
quiet fluvial action. The following observations relate more 
especially to the earlier of these divisions of the period. 


Three prominent facts appear to be established by the Cham- 
plain deposits of Southern New England. 

1. The occurrence of a vast flood during the closing part of 
the melting of the glacier, in which other parts of New Eng- 
land participated. 

2. The absence of marine life from Long Island Sound 
through the Glacial period and the early part of the Champlain 
period. 

3. A participation in the subsidence which affected the 
regions farther north. 


I. THE FLOOD FROM THE MELTING GLACIER. 
1. New Haven REGION. 


Facts proving that a great flood closed the era of melting 
were brought out by me in my memoir on New Haven Geology, 
published, in 1870, in the Transactions of the Connecticut 
Academy of Sciences. Since that paper appeared I have made 
various additional observations which I think demonstrate its 
occurrence still more positively, and afford also, some idea of 
its extent and violence. 


In order that the facts may be better appreciated, a map of the 
New Haven region is here introduced. The region properly in- 
cludes the country about the New Haven harbor or bay havin 
the eastern slope of the high land of Orange and Woodbridge 
(100 to 400 feet above the sea) on the west, the Mt. Carmel range, 
nine miles from the city of New Haven, on the north, and the hills 
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of East Haven, east of the bay and of the valley of the Quinni- 

iac, on the east. The rocks of Orange and Woodbridge, adjoin- 
ing the region, are, like those farther west, metamorphic, being 
chlorite slate and chloritic hydromica slate; while those under- 
lying the rest of the surface, beneath the Quaternary, are Triassic 
(or Triassico-Jurassic) red sandstone and conglomerate, with in- 
tersecting ridges of trap. The trap ridges include the West Rock 
Ridge, commencing on the south at W, West Rock proper; P, or 
Pine Rock; M Wh, or Mill Rock ridge, having Whitney peak as 
its highest point; E, East Rock; Mt. Carmel to the north; Rt, 
Rabbit or Peter’s Rock; and Saltonstall ridge, just west of Salton- 
stall Lake. The other hills tothe eastward, with a few exceptions, 
are sandstone hills, or sandstone and trap, with a surface of drift; 
and between these hills south of Mill, Pine and West Rocks, ex- 
tends the broad and nearly level New Haven plain, a region of 
stratified drift. The principal rivers, it will be observed, are 
three: (1) the Quinnipiac on the east, the largest; (2) Mill River, 
or the central; and (3) West River, on the west, with Wilmot 
Brook as a prominent tributary. The Quinnipiac has very broad 
flats on either side, as the map indicates; and, for the most part, 
they are not above high tide level all the way to North Haven, 
six miles north of New Haven. Mill River has a rapid descent 
from Mt. Carmel to Whitneyville (V, within a mile and a half of 
the city), and West River is of similar character down to West- 
ville. ‘The long lake above Whitneyville (V), has been made by 
a dam, 40 feet high, at V. Saltonstall Lake on the east, occupies 
a natural depression. Height above mean high tide of West Rock 
at W, 105 feet; of East Rock, 360; of Mt. Carmel, 736; of Rab- 
bit Rock, 373. 


The evidence afforded by the deposits of the New Haven 
region is of three kinds. 

1. Structural: the flow, when it set in, having made its mark 
in some places on the structure of the beds it deposited. 

2. Lithological: the flood, where the current was strongest, 
having made gravel and cobble-stone deposits as a topping over 
the finer beds before laid down. 

8. Denudational : the flood having produced a large amount 
of denudation throughout the drift formation. 


1. Structural evidence as to the flood—The Quaternary de- 
posits about New Haven bay underlying the New Haven plain 
are estuary deposits of stratified drift. The average height of 
the upper half of the plain above mean high water level is 
about 42 feet; from this, there is a slope seaward of 8 to 10 
feet a mile. The deposits consist of (1) sand; (2) sand and 
gravel ; (3) rarely, of laminated clay ; and in some large regions 
(4) layers of coarse pebbles and cobble stones. 

Over the hills that rise above the level of the plain there is 
only unstratified drift, except along the small water courses. 


| 
| 
| 
| 


J. D. Dana—The flood from the melting Glacier. 


Map OF THE NEW HAVEN REGION. 
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Buplonations of the Map.—A, Allingtown village. B Beacon Hill. Bh, Beaver hills. 
Ch, Cherry Hill. E, East Rock ridge, consisting 01 East Rock proper to the northwest, 
Indian Head next to the south, and then Snake Rock. kd, Edgewood, the estate of Don- 
ald G. Mitchell. F, Fort Hale. ¥, Ferry Point, or Red Roc , on th ata" J, 
Judges’ Cave, on the West Ruck ridge. L, Light House. M, Mill R M P, Maltby 
Park, three of the proposed lakes of which are constructed. O, Oyster Point. P, Pine 
Rock. Rd. Round Hill. Rt, Rabbit or Peter’s Rock. Sm, Sachem's ridge. T, Teeneyres 
also Tomlinson’s bridge, across the head of New Haven bay. V, Whitneyville. W, West 
Rock, the south end of West Rock ridge. W C, West Cape, or West Haven Point: Wh, 


ey Peak. W.L, Wintergreen Lake, just north of Wintergreen Falls. Wn, Warner’s 
m 


Rock. Beaver Pond Meadows; m. Mineral Spring, southeast of North Haven; ni, 
n2, n3, n4, different notches in the West Rock ridge; ni, n®, the Upper and Lower Bethany 
Notches ; 3, the Hamden Notch; 74, the Wintergreen Notch. 

Scale 4-10ths of an inch to the mile. 
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This unstratified drift consists of sand and gravel, with numer- 
ous scratched bowlders, without any underlying bowlder clay. 

Large bowlders are rarely met with in the stratified drift ex- 
cept near the rocky bottom on which it rests. The Triassic 
sandstone underlying the New Haven plain in some places ap- 
proaches within a few yards of the surface of the plain; and 
when so, the opening of trenches for sewers or other purposes 
brings to light a layer of gravel resting on the sandstone, which 
is full of large scratched bowlders, many over a cubic foot in 
size, and occasionally one over five hundred cubic feet. In the 
regions of unstratified drift, that is, above the level of the 
plain, bowlders are many and large, especially along the west- 
ern margin of the region; and several of trap, are between 500 
and 1000 tons in weight. 

These facts teach, as I have elsewhere remarked, that, in 
the melting of the glacier and the accompanying dropping of 
the earth and stones, the part of the material which fell over 
the dry land went down unstratified ; and that which fell into the 
waters was stratified, excepting a bottom portion made of the 
earth, gravel and great stones that were the first to drop from 
the ice. There is no evidence that the stratified drift of the 
plain is newer than the main part of the unstratitied drift over 
the hills. 

The stratification of the stratified drift is in almost all parts, 
except where too coarsely stony for it, of the flow-and-plunge 
style, as represented in the cuts on pages 173, 174. One of the 
parts of a layer having this structure is represented of the 
more common form, in 
the annexed cut, (fig. 1.) 
The oblique lamination 
indicates a violent on- 
ward movement in the 
waters; and the division 
of the layers into parts proves that there was a heavy plung- 
ing in connection with the rapid flow. A single obliquely 
laminated layer is often one to two feet in thickness, and in 
one case observed it was eight feet ; and each must have been 
formed ata single onward movement of the plunging waters. 
This structure of the stratified drift hence shows that water and 
earth were let loose at the time in immense quantities; that 
there was a free flow of both which could have been well pro- 
duced through the melting and discharge of a vast glacier; and 
that, consequently there was a very rapid piling up of the 
layers of gravel and sand. 

In this oblique lamination which characterizes the deposits 
of the plain, the little laming rise, with only an occasional ex- 
ception, to the northward ; that is, dip to the southward, and 
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hence prove that, throughout the New Haven estuary—then six 
miles in depth if we reckon only to Pine and Mill Rocks, and 
over half that in width and opening (as now) to the southward 
—the deposition took place under the pushing and plungin 
action of the incoming tide, the tidal waters having been fore 
into heavier plunging than usual owing to the violent resisting 
flood of fresh waters in front. 

This rise to the northward in the oblique lamination (or dip 
to the southward) prevails except at the mouths of the valleys. 
The beds at the lower extremity of the Quinnipiac valley, just 
southeast of East Rock (E), afford one of these exceptions. 
At this place, along the cut of the Air-Line railroad between 
Mill River and the Quinnipiac, the stratified drift-deposits, which 
here have their full height or 42 feet above high tide level, are 
exposed to view toa depth of about 25 feet. Through the 
northeast half of the cut (near C) where it is within the range 
of the Quinnipiac valley, the beds of the upper 20 feet have 
the oblique lamination rising t the southward, that is, in a direc- 
tion the opposite to that in the underlying beds, and the oppo- 
site to that which characterizes the whole thickness of the 
deposit over the New Haven region except atthe mouths of 
the valleys. The following cut represents a part, six feet in 


height, of a vertical section, and shows the plane of junction 
NS between the upper and lower portions; above NS oblique 
lamination rises to the sou/hward, and below NS wt the northward. 
In addition to this difference of direction, the beds below are 
brownish-red, and those above rusty brownish-yellow. 

The deposits present this difference above and below for half a 
mile alongthecut. But passing beyond this westward, or toward 
Mill River, out of the Quinnipiac Valley, the upper stratum 
gradually loses its distinctive character and becomes like that of 
the plain deposits elsewhere. This change on passing out of 
the range of the Quinnipiac proves that the existence of such 
an upper stratum was dependent on the flow of the river and 
not on any variation in level or depth, or on any subsequent 
action of currents. The drift deposits have a uniform level 
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at top quite to the Mill River channel, and were all one in simul- 
taneous origin. 

Now the flow of the Quinnipiac waters must have undergone 
some change before the last twenty feet of sand and gravel were 
Jaid down, and it must have been a change in volume and vio- 
lence. Owing to this change the current in the river became so 
powerful as to overcome the action of the incoming tide and 
take charge itself of the deposition of the earth and gravel. In 
other words, an extraordinary flood set in, extraordinary even 
at a time when a violent flood had been already long in prog- 
ress; and the flood waters did the deposition even in the face 
of the tide. 

Similar evidence of the flood should exist in the other val- 
leys of the region. I have observed it in the valley of Wil- 
mot Brook, near the southeast angle of West Rock (W on 
the map). The cblique lamination of the upper layer at 
the place rises to the northward, or dips i le as at 
the termination of the Quinnipiac valley, and thus the place 
bears its testimony to the flood. The saine evidence was found 
nearly a mile higher up the Wilmot Brook valley, where the 
road turns, at Selden’s, to go to Wintergreen Falls and Lake, 
and the annexed cut represents a portion of the section. 


Section of stratified Drift up Wilmot Brook. 


Owing to there being no good sections of the stratified drift 
at the extremities of the Mill River and West River valleys, 
I have not obtained any facts from these points. 


2. Evidence as to the flood in gravelly and stony formations. —The 
material of the stratified drift-formation over a large part of the 
New Haven region is sand, with only small pebbles where any 
occur. But adjoining tlie river courses through the plain, espe- 
cially Mill River and West River, it consists to a great extent 
of large pebbles or stones, and much of it of cobble-stones, 
many of which are six to eight inches in diameter. 

The Quinnipiac Valley deposits are an exception, because 
the wide valley was at the time an interior harbor nearly four 
miles long and a mile in average width, with North Haven at 
its head, and much of it was over 50 feet deep. It was hence 
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a level surface feeling the tides in their full force to its north- 
ern limit. Hence the flow of the waters through it would 
not have been turbulent like that along the streams of rapid 
descent. That this was the condition of the region is proved 
by the fact that the region is now one of wet peat meadows 
flooded at high tides. Further, the height of the stratified 
drift at North Haven, and at a point four miles below (near 
E) is alike, being not over 45 feet above the level of the flats. 

The West River region shows its stony character strikingly 
at Westville where it leaves its narrow valley. The stony beds 
of the deposits follow the course of the stream southward 
through the New Haven plain either side of the river flats ; 
but the stones diminish in size, at first rapidly, and then grad- 
ually, and two miles down the stream there are only pebbly 
beds with sand; thus showing the slower flow through the 
estuary of the era. 

The stony beds along the course of Mill River are much 
more remarkable than those of West River, both in extent 
and coarseness. The area they occupy south of Whitney- 
ville rapidly widens southward, becoming one-quarter to half 
a mile broad. The coarser part is situated to the east of 
the present channel of the river; and it extends southward, 
with a straight course to the head of the bay (south of VEN 
in the map), where it passes beneath the water to a distance 
yet undetermined. The beds consist partly of cobble stones 
6 to 10 inches in diameter. The coarseness diminishes both 
to the east and west. On the east side of the river at the State 
street bridge (which on the map is near M in Mill River), where 
the stony stratum is 20 feet thick, the stones and pebbles are 
much smaller in average size than on the west side, and they 
diminish on going farther eastward. 

Since such stony regions indicate where the waters run most 
violently along their valleys or through the estuary, it is evi- 
dent that the main flow of Mill River from East Rock (E 
southward was to the east of the course it now follows ;* an 
up the same channel moved the great central tidal flow of the 
harbor. The rushing waters, combining the flow of the river 
with that of the ebbing tide, carried the finer material down 
stream, leaving the stones behind; and this finer material was 
made to contribute to the sandy stratified drift-deposits along 
the west side of the bay (where the inflowing tide now makes 
its chief depositions of sand), as well as to the Sound. 

Now these stony beds testify to the flood not only by their 
presence, but more especially by their belonging mainly to the 

* Just south of the Shore-Line railroad, the coarse beds are wanting for 


nearly a third of a mile west of Mill River, or to Franklin st., as I learn from Mr. 
P. Chatfield. 
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upper fifteen or twenty feet of the formation, and therefore by their 
being the last work of the melting and discharging glacier. A 
coarse stony stratum above and fine below is found through 
all the Mill River stony region.* Along the sections made 
through the New Haven plain to the level of the river flats in 
grading the streets, the lower part of the exposed section is 
mainly of sand, while the upper is gravel and stones. The 
same has also been found to be true in the excavations for 
sewers in that part of the New Haven region. At one of these 
(at the corner of Orange and Laurel streets), the stony stratum 
was 12 to 15 feet thick, and below it the beds were mostly fine 
sand, the lower stony layer resting on a bed of fine quicksand. 
The vicinity of West River presents similar facts. 

Such a transition in the drift deposits from the production of 
sand beds with but little fine gravel to that of beds of coarse 
gravel and large stones—partly cobble stones—proves that 
there was an equivalent change in the flow of the waters. 
These waters were in rapid plunging flow when the lower stra- 
tum was deposited ; for the beds are characterized everywhere 
by the flow-and-plunge structure, and a foot isa common thick- 
ness for the bed made by a single plunge. But, however great 
the previous violence there was an increase afterward to a 
vaster flood. 

The partial decline of the flood is also marked in some portions 
of the deposits by the return to sandy beds in the top portion 
attending a narrowing of the stony region. On the western 
margin of the Mill River stony area, in Grove street above its 
intersection with Church, the stony beds reach the surface for 
200 feet above Church street; but from that point westward, 
the stony portion thins, and in place of its upper beds there 
are sandy and fine pebbly beds; in 200 feet this upper sandy 
part has become six feet thick: indicating thus the narrowing 
of the more violent part of the Mill River flood, as its season 
passed, or the melting of the glacier became completed. 

In the region of the Quinnipiac valley, three to six miles 
north of New Haven, on both the east and west sides of the 
present lower flats, there are beds of fine clay, from a few feet to 
thirty-five or more in thickness. The upper surface is but little, 
if at all, above high tide level. As this Quinnipiac region was 
then (in the Champlain period) a great interior harbor or arm of 
the bay, over fifty feet in depth, still water would have existed 
on one or both sides of the main flow; and these clay beds, all 
finely laminated, indicate the positions of such still-water areas. 
The clay beds, when followed a few scores of yards to one side 
or the other, sometimes become sand beds—as at Quinnipiac, 


* When my Memoir on the New Haven region was written I had not recognized 
the distinction between the upper stratum and the beds below. 
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half way to North Haven; and this is demonstration that their 
existence depends not on the kind of deposits there let fall b 
the glacier, but on the quiet condition of the waters. There is 
also proof at Quinnipiac, as brought to my attention by Mr. S. P. 
Crafts, that the depositions took place before the ice had all 
melted ; for a large bowlder—four feet in diameter—has been 
taken out of the clay from a depth of six feet, and some inter- 
calations of gravel seem to have had a similar origin. At the 
same place, fifty feet to the west of the clay pit, a very coarse, 
stony stratum of stratified drift overlies the clayey stratum ; 
the fact that the latter exists below the stony beds having been 
ascertained by Mr. Crafts by means of a drill, which descended 
through and brought up some of the underlying clay. This 
overlying stony bed was made by violent currents that suc- 
ceeded to the still waters of the place, and these violently flow- 
ing waters were probably those of the great flood. 


3. Evidence as to the flood in its denudation of the stratified drift 
deposits— Along the west side of Mill River, where the beds are 
stony and of the coarsest kind, the plain is 10 feet below the 
usual level, the height not exceeding 30 feet above the river 
flats: while on the west side of the river near the State street 
bridge, where the stony beds are less coarse, the height is 40 to 
42 feet—the full height of the New Haven plain in that latitude. 
The lower level on the west side continues south to the harbor, 
the surface sloping in that direction. The deposits of stones 
must have been made largely by the washing away of the finer 
material from the coarse—a denuding process ; and it is reason- 
able to suppose that the lower level along the west side of the 
broad Mill River region was thus produced. But the river did 
not act alone in this; for the river-channel was also, as stated 
above, one of the sweeping grounds of the tidal waves and 
currents. Hence it is that this region of low level slopes and 
widens much southward, extending over half the width of 
Grape Vine Point (G, between the mouths of Mill River and 
the Quinnipiac), where the height is reduced to 10-20 feet. 

The upper surface of the Terrace plain, near the junction of 
the Air Line and Hartford railroads, bears evidence of erosion 
toa yard or so in depth, over large areas of its surface, and of 
a subsequent deposition of fine sand. 

At Quinnipiac the upper surface of the clay bed, alluded to 
above, has depressions that are results of erosion, and probably 
the eroding waters were those of the flood that deposited the 
overlying gravel bed. 

A remarkable example of erosion of the drift deposit by the 
rushing waters of the flood was exposed to view in 1872 on 
Blake street, directly south of the extremity of Wilmot Brook 
valley, (on the map between Bl and West River). The follow- 
Am. Jour. Scr.—THIRD Vou. X, No. 57.—Sxpt,, 1875. 
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ing cut exhibits at aa portion of the previous deposit of fine 
sand, projecting up and enveloped in the coarse gravel that the 
tearing waters were bearing along down stream. 


Section of stratified Drift on Blake St. 


Various depressions over the New Haven plain may be owing 
to the action of the flood, which cannot now be distinguished 
from those due to later denudation. But there are some isolated 
depressions 20 to 25 feet in depth, and one, Beaver Pond Meadows, 
having an area of an eighth of a square mile which have no such 
origin. ‘These appear to be mainly due to the deeply excavating 
action of the ploughing glacier, they having been parts of under- 
glacial water-courses in the Glacial period ; ng | were excavated 
to so great a depth that the drift dumped into them by the melt- 
ing glacier, or carried in by its waters, was not sufficient to fill them, 
while other shallower areas were built on up to the water’s level 
of the era. 


Thus the great flood left its mark not only in the structure 
and degree of coarseness of the deposits along the water- 
courses, but also in denudations of the drift-covered surface. 

Itis to be noted (1) that the upper stony stratum is not found 
over all the stratified drift of a valley ; for through much the 
larger part of the New Haven region the upper stratum is 
sand. Such stony beds are to be looked for only where the 
flood waters ran most swiftly, while beds of fine pebbles, sand 
or earth exist where they were less rapid, and others of clay 
where the movement was slight or almust null. 

It is to be noted, secondly, that the coarsest stony beds do 
not always or generally cap the highest terrace; for the fiercely- 
flowing waters often denuded the surface deeply and left the 
larger stones at one or more lower levels—-levels that are now 
the upper portion of one or more of the lower terraces; but 
which, in the era of the flood, were either under-water flats, or 
else the broad bed of the flooded stream. 

If the stony strata may have been merely the stony beds of 
streams, like the stony bed of any rapid stream in modern time, 
it may be questioned whether they afford evidence of a flood 
from the melting glacier. But such a stratum is common also 
at the top of the upper terraces, where it could have been made 
only by such a flood. Both Mill River and West River val- 
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leys afford examples of this. Again, since the Champlain 
deposits that lie beneath the stony beds are made of fine material, 
there is full evidence, whether the latter were formed over the 
bed of a stream or at higher levels, that an era of comparatively 
uiet work was in each case followed by one of coarse stony 
epositions, and hence that there must bons been an increase 
in the flow at the last. The Glacial period scooped out the 
valleys and deepened them, and then came the filling from 
the unlading glacier; after the bottom had received part of 
the large bowlders that fell from the ice, there followed the 
deposition of sand und finer gravel, with clays in some places, 
and occasional bowlders; then, finally, the upper coarse beds 
were formed wherever the waters at the flood could carry off 
the finer material or carry in coarse. 

The beds of gravel and cobble stones along Mill River extend 
for more than two miles through the New Haven plain, or 
what was then the great estuary, where there was no cause for 
rapid flow in the stream apart from a flood of enormous extent 
sweeping down the valleys. 

Depositions subsequent to the flood.—It may be questioned 
whether the flood-made upper stratum in the vicinity of the river 
courses, which has been above described, may not have been 
deposited during some flood, or era of glacier melting, later 
than that of the early Champlain period closing the era of the 
great glacier. The evidence against such a supposition in the 
localities which I have examined is decisive. For, as I have 
shown, this upper stratum when followed laterally away from 
the river courses, changes into the ordinary stratified drift; or, 
in other words, the very same stratum bears the flood-marks 
near the river courses, and not so, or only sparingly, over other 
regions. The stratified drift of the New Haven region is evi- 
dently all one formation ; it is one in structure, even to its top 
layer. All of later origin ordinarily overlying it is about a 
foot or less of blackish soil; and this is simply a portion of its 
surface sands modified by the growth of vegetation. 

There are some portions where its upper surface was irregu- 
larly eroded, as has been explained, and there the surface was 
later built up to the old level by depositions of fine material, 
easily distinguished in kind from those below, indicative of 
changed conditions—but only a change from the flood condi- 
tion to that of the more quiet subsequent part of the Cham- 

lain period. The terrace plain near the junction of the Air 
an and Hartford railroads has been mentioned as one local- 
ity of this. The sands of the later deposit are here whitish, 
showing that they had been washed of their iron rust. A 
stratified bank of the same sands exists at the northeast end of 
the same railroad cut (that of the Air Line railroad). The 
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stratified drift formation here drops suddenly in height, from 
the 42 feet above high tide level usual there, nearly to the low 
level of the broad lower flats of the Quinnipiac. The slope 
thus made was, in the Champlain period, the northward limit 
of the sand-flat which constituted the south boundary of the 
great inner harbor. Against this slope, spreading northward, 
there is situated a horizontally stratified deposit of fine white 
sand, which evidently owed its origin to the beating of the 
harbor waves ayainst the sand-flat during the quiet half of the 
Champlain period, that is, after the ice and the flood had disap- 
peared. Its stratification and its relation in position to the 
true stratified drift is shown in fig. 5, in which ACD is the 
stratified drift, made up of fine sand beds (M) and pebbly 
beds, some of them coarse pebbly drift, and AEF the subse- 
quent deposit of white or sea-washed sand. The sands of the 
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Section of stratified drift and later unconformable 
Champlain deposit, Air Line Railroad cut. 


latter differ from those of the other beds not only in their white 
color, but also in their greater fineness, and in the absence of 
all pebbles. Through the washing of the waters against the 
shores, the sands were not only ground up, but they also lost 
almost entirely the oxyd of iron that tinges the quartz grains 
of the stratified drift. Near B, at the foot of the slope ABC, 
there is a heap of pebbles or stones and reddish sand, which 
evidently fell down the bank from the layers above when it 
existed as an exposed slope before the beds of whitish sands 
were deposited. These whitish sands, moreover, were laid 
down in even layers, free from the oblique lamination that 
occurs in the stratified drift. Thus we have evidence of some 
changes during the Champlain period after the drift was depos- 
ited; the wonder is that there is so little of such evidence. 


2. OUTSIDE OF THE NEW HAVEN REGION. 

Evidence of the great flood produced by the melting of the 
glaciers is found along all of the rivers of Connecticut upon 
which I have had an opportunity for making observations. 
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Such opportunities are not often to be met with, since it re- 
quires an exposed section of the stratified drift of a valley—and 
one recently exposed, since the surface soon becomes concealed 
by slides down the slope. Moreover, in the narrower valleys 
of rather rapid descent, the waters were so tumultuous at all 
times that stony beds were thrown in at all levels. Ten miles 
west of New Haven, in the upper terrace of the Housatonic river, 
90 feet in height above the flood level in the river, the upper 
stratum, for twenty to thirty feet in depth, is very coarse 
stony, and mostly sandy with finer stony beds below; and the 
top of a lower terrace is still coarser in its stones. I have ob- 
served similar facts in the Pequonnoc River valley, north of 
Bridgeport, Connecticut. 

Again, to the east of New Haven, on the Thames at Norwich, 
the upper terrace, at the old cemetery, over one hundred feet 
above high tide, is exceedingly stony at surface. At the Navy 
Yard four miles above New ene on the east side of the 


Thames—where, as elsewhere on that side, there is only a nar- 
row terrace on account of the crowding rocks—the following 
facts were presented in a cross section. The height of the ter- 
race is about 30 feet. Ata distance of 40 to 50 yards from the 
river there is at top a stony layer but two feet thick; and this 
rests on a horizontally stratified sand-bed.* Passing toward 


the river, the stony portion increases in extent, and also in 
coarseness, becoming a cobble-stone bed; and at the river, the 
whole of the formation, so far as in view, was of stones—that is 
the upper three-fourths, the lower part being concealed by the 
fallen gravel. Half way to the river along the section, irregu- 
lar patches of sand beds, two or three yards in length were in- 
cluded among the irregular stony layers, after the style repre- 
sented in fig. 4, (p. 178). Thus the flood-torn stony features of 
the formation increase toward the river; and some of the sands 
of the uprooted sand beds were left in patches among the stones. 

To interpret the facts we have to note that the Thames is a wide 
and deep tidal estuary, or rather fiord, fifteen miles long; that, 
therefore, there is no seaward slope to make rapid currents. The 
earlier drift deposits, should hence have been of the finer kind, 
and in regular beds; only the extraordinary conditions of a gla- 
cier flood could have occasioned any other result. It must, more- 
over, have been a flood of enormous volume, with the violence of 
a cataract, to have produced, along such an estuary, so extensive 
erosions and per deposits. Although I observed no 
other good section, I think it safe to say, judging from the 
stones which had fallen from some of the layers, that the for- 
mation, for at least half a dozen miles north of Groton (the 

* The section in this part showed only four feet of the underlying sand stratum. 


Fifteen yards nearer the river these four feet consisted of large stones and gravel 
instead of sand, being part of the stony stratum alluded to above. 
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part I examined), was very stony near the river, while mostly 
free from stones on the side toward the hills. 

On the opposite or western shore of the Thames, at Mont- 
ville, six miles north of New London, where the terrace is one 
half higher, the facts are even better testimony to the same con- 
clusions. The stony beds occupy a large part of the formation 
in a bluff close by the river between the shore and the railroad 
track, while forty yards farther from the river, to the west of 
the track, they are mostly confined to the upper third or less 
of the deposits. Further testimony with regard to the extent 
of the flood in the Thames will be given in another paper. 

In a recent journey in Vermont, I found many examples of 
an upper stony stratum along the valleys. West of Ludlow, the 
upper stratum of the high terrace on the south side of the valley 
was coarse stony, while below the beds were mainly of sand. 
At Sutherland Falls, on the Otter Creek (or River, as it should 
be called), where fine sand was the main constituent of the for- 
mation—being fine enough for use in the marble mill—the 
upper portion for 8 to 20 feet was very pebbly, the pebbles 
mostly half to one inch in diameter. Just north of Pittsford, 
on the high terrace of a branch of Otter Creek, there is a coarse 
upper bed; and one still more coarsely stony on the terrace 50 
feet or more below the highest, while the beds below were 
comparatively fine; also south of Rutland, in the upper part of 
the high eastern terrace of Otter Creek valley, especially near 
the junction with the valley of Cold River, and also with that 
of Mill River, west of the gap passed through by the railroad 
to Cuttingsville. 

Professor Hitchcock, in his Report on the Geology of Massa- 
chusetts, makes the general statement that the material of the 
upper part of the terraced river formation generally differs from 
that below in being coarser. He refers on page 361 of his 
Geological Report of Massachusetts, to the fact, observed by 
him, that the clay stratum of stratified drift is almost always 
overlaid by sand, and then adds that, sometimes, toward the 
top, the clay is interstratified with beds of sand [evidence only 
that there were transitions from gentle to rapid movements in 
the waters] and then, above, the clay is absent, and ‘the sand 
becomes coarser, until, at the top, frequently small pebbles are 
found, and other evidences of agitation in the waters.” 


Conclusion.—If river valleys so widely apart over New Eng- 
land, and so many of them, hee evidence of a flood closing the 
existence of the glacier, we may reasonably conclude that all 
New England was, sooner or later as the melting progressed, 
swept by it. In fact, if the flood in any part was due to the 
rapid melting of the disappearing ice, it must have been thus 
universal ; for the rapid melting would have been general. 
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The flood unquestionably preceded the ending of the ice; 
for, as already stated, only a melting glacier could have af- 
forded the vast quantities of water required to fill and flood 
the wide valleys, and have set loose, simultaneously, the im- 
mense amount of sand, gravel, and stones, that were at the dis- 
posal of the waters. 

The flood appears also to have risen rapidly to its height; 
for (1) the transition from the finer deposits to the upper coarser 
stratum is generally rather abrupt, and (2) at the lower extrem- 
ity of the Quinnipiac valley, the change in the structure of 
the beds, from tide-made to flood-made, marked in the reversal 
of the oblique lamination, (page 173) took place along a well 
defined plane without any alternations, and was visible also in 
the color of the deposited sands. 

Finally, the flood was a natural termination of that winter of 
winters: especially as the rigors of the Glacial climate had 
passed, and a lower level of the high-latitude lands was bring- 
ing ona time of warmer climate than the present—the era 
when even Britain was occupied by wild beasts of the warm 
temperate zone. 


ArT. XXV.—On the Mechanical Work done by a Muscle before 
exhaustion, and on the ‘Law of Fatigue ;” by the Rev. SAMUEL 
Havueutoy, M.D., Trinity College, Dublin. 


In the February number of this Journal, for the present 
year, a paper is published by Professor F. E. Nipher, contain- 
ing experiments to illustrate the mechanical work done by a 
muscle (or a group of muscles) before exhaustion. In this 
paper Professor Nipher sets aside a former series of experiments 
of a similar kind made by him, without (as I believe) showing 
any satisfactory reason for depending more upon the latter ex- 
periments than upon the former. I am informed by a letter 
from Professor Hinrichs, of the Iowa State University, that 
both series of experiments were made in his Laboratory, and 
that, in his opinion, the experiments, which Prof. Nipher claims 
to have warned me against, were, in fact, as good as those he 
last made. I propose to establish the following propositions in 
the present paper: 

1. That both series of experiments made by Professor Nipher 
are a valuable contribution to the facts of animal mechanies. 

2. That they are not only consistent with the “Law of 
Fatigue” proposed by me, but illustrate both that law and my 
“ Coefficient of Refreshment.” 

3. That Professor Nipher’s discussion of his own valuable 
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experiments is worthless, as it is based on an empirical formula, 
which has no meaning, and leads to no further consequences. 

4, That the “Law of Fatigue,” which explains not only 
Professor Nipher’s experiments, but so many other experiments 
also, is entitled to be received provisionally as a law of 
animal mechanies, and followed up by deduction to its legiti- 
mate conclusions. 

I shall commence by describing some experiments* of my 
own, in which the muscles were kept in continued action, and 
no interval of rest was allowed. This condition is supposed in 
the “Law of Fatigue,” and when it is departed from, a cor- 
responding allowance must be made depending on the “ Re- 
freshment” afforded to the muscles during the interval of re- 

ose. 
. The approximate law of muscular action, which I have 
called the “ Law of Fatigue,” is thus expressed : 

“When the same muscle (or group of muscles) is kept in constant 
action until fatigue sets in, the total work done multiplied by the rate 
of work ts constant.” 

I instructed a number of medical students, chosen at random, 
to raise dumb-bells of varying weight, one in each hand, in the 
transverse plane with hands supinated, and raising and lowering 
the weights in equal times regulated by the beat of a pendulum. 
This process was continued until the distress of the fatigue 
produced became intolerable, and the number of times each 
weight was lifted was noted. The students were required to 
count one, two, in time to the beat of the pendulum, so as to 
prevent them from counting the total number of lifts of the 
weight. Professor Macalister assisted me in these experiments, 
and one of us counted the number of lifts, while the other 
compelled the experimenter to observe the conditions of the 
experiment, which were— 

1. To keep time with the pendulum. 

2. To raise the weights in the transverse plane. 

3. To supinate the hands. 

4. To abstain from all bendingt of the knees or spinal 
column. 

5. To lower the weights so as to come down without velocity. 

The 2nd, 3d, and 4th conditions are essential in order to con- 
fine the work done strictly to the same muscles of the shoulder, 
arm, and forearm. 

The experimenter must be carefully watched in order to 
ensure the observance of these conditions; for he is impelled, 
instinctively and unconsciously, by pain, to bring in other 


* These experiments were communicated by me to the Royal Society on the 
17th of June, 1875. 
+ To this defect we gave the name of “ slinging.” 
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muscular fibers to aid those which are suffering from the con- 
strained and regulated motion. If this be permitted, the “ Law 
of Fatigue” will appear to be violated, for of the muscular 
fibers actually employed in doing work some are quite tired 
out, and others not; whereas the “Law of Fatigue” applies 
only to groups of muscles, all of which are completely ex- 
hausted. For each experiment I chose twenty students at ran- 
dom, using altogether about fifty different students, and no 
individual was experimented on again until an interval of forty- 
eight hours had elapsed. The object of this arrangement was 
to avoid the effects of “training.” 

In all cases there were three well marked stages : 

1. The work done with ease. 

2. Accompanied by respiratory distress. 

3. Accompanied by pain in the muscles used. 

During the last stage, great care must be taken to prevent 
changes in the posture and mode of motion, by which ad- 
ditional muscular fibers may come in aid of the fibers nearly 
fatigued. 

Tet W denote the total work done, and T the time of doing 
it; then, by the “ Law of Fatigue,” 

2 


Constant. (1) 


If w be the weight held in the hand and a be half the weight 
of the arm, and » the number of times the weights are lifted: 
Since the time of raising and lowering the arms is constant, 
is proportional to T, and the “ Law of Fatigue” gives us the 


formula 
(w-+a)’n=A, (2) 
where A is an unknown constant. 
In the following table I give the values of w and the mean 
value of 2 for 20 distinct persons. 
The time of lift is in all cases one second, 


TABLE I—MEAN OF TWENTY EXPERIMENTERS. 
w. n (obs.) n (ealc.) Diff. 
2°50 lbs. 131°80 128°0 +3°8 
4°25 87°55 78°3 
5°87 47°35 53°5 —6°2 
6°87 40°25 43°7 —3°5 
7°75 34°60 37°1 —2°5 
9°75 27°15 26°8 
14°00 17°20 15°4 +1°8 
The column containing the calculated values of n was ob- 
tained from equation (2) by using the values 


a=3°50 Ibs. 
A=4699 “ 
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These values were obtained by finding the value of a, which 
renders A most nearly constant, or 
oA 


— =minimum. 
A 


This table gives 7 Ibs. for the mean weight of the arm of all 
experimented on, a result which accords with known facts. 


Diagram I.—Dr. Haughton. Mean of 20 Experimenters. 
A, Asymptote w+a’=0; B, Asymptote n=0. 
(w+a)n=A. a=35 lbs. A=4699. 

In the accompanying, diagram I, I have plotted the cubical 
hyperbola represented by equation (2); and also the several 
observations which lie sufficiently near the curve to justify me 
in considering the Law of Fatigue to be a first approximation 
to one of the fundamental laws of muscular action. 
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I have elsewhere* shown that the Law of Fatigue corresponds 
with other experiments based on different data. 

If we consider the useful work only, we have from equa- 
tion (2), 


Useful work—=wn= 


Aw 
wre 


This equation gg a cuspidal cubic whose ordinate 
has a maximum value, when w=a= half the weight of the 
arm. 

The foregoing observations are in accordance with this de- 
duction, as may be seen from table IT. 


TABLE IT.—UsEFUL WORK. 
wn (20 experimenters). 
338 
372 
277 
276 
268 
264 
241 


Professor Nipher has published two series of experiments, 
based on the principle of lifting different weights at a constant 
rate; and both series can be interpreted by means of equation 
(2), as I shall now show. 

He has published other experiments based on the principle 
of raising the same weight at varying rates: these experiments 
are not only abandoned by himself, but contain internal evi- 
dence of error; for both these reasons I shall abandon them, 
but I feel bound to maintain Professor Nipher’s first series at 
constant rates against his own repudiation, and as being, on 
Professor Hinrich’s evidence, at least quite as good as those 
last made by him. 

Professor Nipher’s experiments differ in two respects from 
those made by me, tables I, IT. 

1. Professor Nipher allowed a rest equal to the time of work, 
whereas in my experiments, the work was incessant, as the 
arm came down without velocity. 

2. From the mode of lifting the weights, there was a greater 
probability of other muscles assisting those intended to be 
fatigued. 

he first of these causes would refresh the muscles and ena- 
ble them to do more work than if not rested at all; and the 
second of these causes would bring in other muscles to their 
aid, and appear to make them do more than their proper work. 


* Principles of Animal Mechanics, London, 1873. 
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Let a represent the unknown weight held in the hand which 
would represent the total effect, both of refreshment by rest, and 
aid from other muscles, 


D1aGRaM II.—Prof. Nipher. First Series. 
A, Asymptote w+a’=0; B, asymptote n—0. 
(w+a'ln=A. a'=1°05 kil. A=1018, 
Equation (2), which suited the conditions of my own experi- 
ments, must now be modified as follows : 
(w-+-a—zx)?n=A. 
or (w+a’)?n=A 
where a'=a—x. 
a’ is obviously less than a, and may even become negative, 
according to the quantity of refreshment and aid afforded to the 
laboring muscles. 
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Equation (5) accurately represents both Professor Nipher’s 
series of experiments at constant rate, as is shown in the fol- 
lowing tables: 

TABLE III.—Prof. NipHER’s First SERIES. 
w. n(obs.) (cale.) 
1 kil. 255 243 
i 97 109 
61 62 
37°7 39°7 
29°3 27°8 
21°5 20°5 
15°8 15°7 
1258 12°5 

The calculated values of n were found from equation (5), 
the values of a’ and A being found by the principle of least 
variation of A— 


a’=1°5 kil. 
A=1018 
In diagram II, I construct the cubical hyperbola, and show 
how closely the observations correspond with it. 
As half the actual weight of Prof. Nipher’s arm is 1°50 kil., 
it follows that in these experiments 0°49 kil. was lifted, by the 
Refreshment derived from rest, and from the occasional aid of 


other muscles. 
TaBLE IV.—Prof. NipHEr’s SECOND SERIES. 
n (obs.) n (calc.) 
152°5 145°5 
95°8 93°1 
67°2 
51°2 
36°9 
28°6 
22°7 
18°1 
14°5 
The calculated values of x were found from equation (5), 
the values of a’ and A being found by the principle of least 
variation of A. 


a’=—1°00 kil. 
A= 582 

In diagram ITI, I construct the cubical hyperbola, and show 
how closely the observations correspond with it. 

As half the actual weight of Prof. Nipher’s arm is 1°50 kilos., 
it follows that in this series of experiments, 2°50 kilos. were 
lifted by the Refreshment derived from rest, and from the occa- 
sional aid* of other muscles. 

* Including, possibly, those of the assistant employed in the experiments. 
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It is possible to calculate the coefficient of Refreshment from 
Professor Nipher’s experiments by the difference between a 
and a’, Thus, in his second series of experiments 

a— a’'=x=2°50 kil. =5°51 Ibs. 
This weight was lifted through 0°70 m=2-29 ft. in 1:25 seconds 
—the muscles having previously rested for an equal time. 


Diacram III.—Prof. Nipher. Second Series. 
A, Asymptote w+a’=0; B, Asymptote n=—0. 
a’= —1°0 kil. A=582. 
Hence, in a cycle of rest and labor of 2°5 seconds duration, 
half of the time being devoted to rest, the work done, per sec- 
ond, is 
5°51 XK 2°29 
2°5 
and, assuming 84°5 oz.* of muscle employed, so as to reduce 
the coefficient to the units employed in my Animal Mechanics; 
we have finally 
5°51 XK 2°29 


=0°142 ft. lbs. per oz. 0 
34°5 K2°5 P 


Coefficient of refreshment 


muscle per second. 
The coefficient of Refreshment* given, from totally different 


experiments, by me, is 
0°132 ft. lb. per oz. per second. 


* Principles of Animal Mechanics, pp. 482, 484. 
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Arr. XXVI—Notes upon the Earthquake of December, 1874; 
by Professor DANIEL S. MARTIN. 


On the night of Thursday, the 10th of December, 1874, 
there occurred, in and around the city of New York, a slight, 
but very distinct, earthquake shock, which caused considerable 
excitement at the time, and furnished material for a brief sen- 
sation in the papers of the metropolis. On the succeeding 
Monday, the New York Lyceum of Natural History appointed 
a committee to collect information from every attainable source 
in regard to the shock and all attendant circumstances. Of 
this committee the writer was chairman, and in that capacity 
was engaged for the next three months in collecting, arranging 
and studying the information gained. 

A brief circular was prepared, announcing the committee's 
appointment by the Lyceum, and requesting all persons who 
had knowledge of the facts to send information in regard to all 
or any of the following points, viz: 1, the place of observation, 
and its height above tide water, if known; 2, the time of the 
shock ; 8, the duration of the shock; 4, the nature of the 
motion felt; 5, the direction of the motion felt; 6, any other 
facts observed. 

This circular was first published in the principal daily papers 
of the city, with an added request that it be copied by local 
journals throughout the region affected. One thousand copies 
were then printed, and these were sent wherever there was any 
prospect of advantage. : 

About a hundred responses were received, varying of course 
greatly in their character: in the main, however, they furnished 
useful and excellent data, which were afterward carefully tab- 
ulated. Though almost all written by unscientific observers, 
yet the incidents and impressions were related in most cases 
with a care and clearness beyond what was anticipated, while 
many of the letters were exceedingly vivid and detailed. 

Of course the main objects aimed at were, the determination 
of the geographical extent of the disturbance, of the rate and 
the direction of its motion, and if possible, through these, of its 
approximate depth. 

The first end, as might have been expected, was prett 
readily attained. The geographical range was determined wit 
tolerable accuracy, and found far wider than at first supposed. 

The second inquiry, however, was soon seen to be almost 
hopeless of result, from the uncertainty in regard to accurate 
time. Local time and railroad time, errors of ordinary time- 
pieces and errors of observation, complicated also with a differ- 
ence of longitude corresponding, between the extreme east and 
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west points, to some four minutes of time, presented together a 
mass of uncertainties that might defy the powers of an abler com- 
mittee to unravel. It was hoped that astronomical time might 
be obtained at some points, sufficient to fix a definite basis for 
averages and calculations, but such was not the case. The 
most that could be ascertained was that the shock occurred at 
about 10.25 p. M., throughout the entire district affected. The 
absence of any indication of a progress in time, together with 
other facts to be referred to directly, speedily led to the idea 
that the movement had its source at a very considerable depth, 
and was by no means local or superficial. 

The shock was felt from a little beyond Fishkill Landing, 
Dutchess County, New York, southward to Sandy Hook light- 
house, a distance of some 80 miles. In an east and west direc- 
tion, it extended from Morristown, N. J., at least to Stamford, 
Conn. ; some of the newspaper accounts reported it as far east 
as Norwalk. This would give a total extent in this direction 
of from 54 to 62 miles. It traversed, in this area, portions of 
the gneiss of the Blue Ridge, the limestones of Westchester 
County, the “ Atlantic” or ‘ Montalban” gneiss of New York 
and Connecticut, the Cretaceous and drift of Long Island, and 
the Trias and trap of New Jersey. Its geological relations 
are in some respects curious and interesting. The fact is very 
noticeable, that the movement was felt far more strongly and 
frequently on rocky than on soft ground,—the latter seeming to 
produce a cushion-like effect, softening or modifying the shock. 
This circumstance is quite unusual, and is one of the indica- 
tions pointing to a deep-seated source. In the San Francisco 
earthquake of some ten years ago, for instance, buildings situ- 
ated on made ground were severely damaged, while those on 
the hills were uninjured. But the reverse condition obtained 
here, as is proved by many letters, and strikingly shown on the 
committee’s map. The crowded observations in the metamor- 
phic region of New York and Westchester, are in singular con- 
trast to the few and scattered points laid down on the heavy 
drift of Long Island and the Trias of New Jersey. In the 
main, the shock seems to have been limited by the Highlands 
of New York and New Jersey,—the continuation of the Blue. 
Ridge,—but four distinct observations, at as many separate 
points, near Fishkill Landing, show that in that vicinity it 
crossed the entire series of these lofty hills. Thence the line 
of observations follows through and along the Highlands by 
Garrison’s (opposite West Point), Stony Point, and Ramapo, 
New York, to Morristown, New Jersey. Passing eastward 
across the thirty-mile belt of Trias and trap, scarcely an obser- 
vation appears, until near the rear (or inner) edge of the great 
Palisade range of trap, when numerous reports began to come 
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in, along the line of the Northern Railroad of New Jersey. 
Once over the Hudson, in the metamorphic region of New 
York and Westchester Counties, the shock was felt every- 
where, especially in buildings founded on rock, as stated by 
many observers. On Long Island, the northwestern edge is 
gneiss, from Astoria to Greenpoint, and there the shock was 
felt; but over the great drift-covered portion to the east, under- 
laid probably by Cretaceous beds, the observations are few and 
far between. Four points are reported in the heart of the city 
of Brooklyn—all within a circle of half a mile across ; and this 
fact would suggest that a ridge of rock perhaps approaches the 
surface at that point, though none is known to appear. 

As regards the direction of the wave-movement distinctly 
reported by many observers, great difficulty was found in 
reaching any result. The accounts were most diverse and 
even contradictory, indicating a great amount of ‘ personal 
equation” to be allowed for. From various sources, however, 
it was judged pretty clearly that the course must have been 
nearly from southwest to northeast, or upward along the line of 
strike of al] the rocks of the region. The main sources were, 
(1) a small majority of the reports; (2) one very minute and 
careful observation in the upper part of New York City, in 
which the circumstances, detailed by Mr. J. W. Rhodes, seem 
not to admit of doubt. In a house fronting south on 113th 
street, “the sound approached from the south with a crescendo 
movement As it struck the house the front windows rattled 
violently. About the middle of the room the sound, or shock, 
apparently reached its full volume, and then receded with a 
diminuendo movement. ‘The rear windows rattled precisely as 
those of the front.” (3) The direction of cracks in the ground. 
This effect was reported only at Closter, New Jersey, by Mr. 
J. L. Turnure, who kindly furnished a plan of the ground. 
Two narrow cracks appeared, of considerable depth, each on a 
distinct road, and both having a direction west-northwest and 
east-southeast, or transverse to the supposed line of movement. 

The duration of the shock was very variously estimated 
by different observers. It is quite possible that it may have 
varied with the nature of the piel ; but in general it would 
seem to have averaged about ten seconds. 

The general phenomena presented nothing peculiar. A loud 
rumbling sound, a heavy jar, and in some cases a distinct 
wave-motion, were the chief features. In a few places bells 
were rung, clocks stopped, and cracks opened in the ground. 
as above. In only one case was the shock reported as felt on 
the water,—on a schooner in the harbor of New Rochelle. 
Very fortunately, the movement just stopped short of doing 
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any serious injury to buildings or property, though it caused 
much alarm and excitement for a time in various places, both 
to aniinals and men. 

The night was calm, mild, and somewhat cloudy, with no 
meteorological phenomena in any respect noteworthy. Several 
persons who had experienced earthquakes in South and Cen- 
tral America, referred to an intense and peculiar stillness of 
the atmosphere, just prior to the shock, which they had been 
wont to notice in a like connection in the tropics. This cir- 
cumstance is one frequently reported, and it may be worth 
mentioning here. 

It remains to speak briefly of certain other circumstances, 
which suggest some interesting conclusions. 

From several observers, few indeed, but widely separated, 
and too many to admit of error, accounts were received of one 
or more later shocks, at about two o’clock the same night. 

Two remarkable letters were sent to the committee, detailing 
a marked disturbance of very similar character in eastern Mas- 
sachusetts, on the same afternoon between 5.30 and 6. This 
shock was felt at North Andover and at Salem, and in both 
cases by several members of a household. Inquiries from 
Professor Packard of Salem, and Professor Hitchcock of New 
Hampshire, and notices in the local papers, kindly inserted by 
the former, failed to elicit any further information on this 
interesting point. 

In “Nature” (Dec. 31st, 1874), a brief account is given of an 
earthquake shock experienced by three travelers who were 

assing the night on the Pic du Midi, a lofty summit of the 

yrenees. It occurred at 4.45 on the morning of Dec. 11th; 
and “Nature” remarks its almost exact coincidence in time 
with the shock felt in North America. 

These several reports, scanty though they are, made a strong 
impression on the writer’s mind, which was referred to in his 
report to the New York Lyceum,—that the day was one of 
very wide and very deep-seated disturbance over a consider- 
able part of the Northern hemisphere. At that time the news 
from Iceland had not arrived; but we have since learned that 
the tremendous and almost unprecedented series of volcanic 
outbreaks reported in that island, began about the middle of 
December last. May it not well be that the tremors felt on 
December 10th, at various points from the Pyrenees to the 
Blue Ridge, were connected with a wide and deep disturbance 
beneath the crust, which found an outlet ere long in the great 
Icelandic eruptions ? 
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Art. XXVII.—Contributions from the Sheffield Laboratory of 
Yale College No. XXXVI.— On some interesting Equine 
Caleuli ; by R. H. CHITTENDEN, Ph.B., Assistant in Physio- 
logical Chemistry. 


In the latter part of April, 1875, a mare, the property of Mr. 
N. A. Baldwin of Milford, Conn., was taken sick apparently 
with colic. One peculiar feature of the case was that all pas- 
sage of solid excrement ceased. After a few days the animal 
died. A post mortem examination was made and in the intes- 
tine, about one foot from the stomach, was found a calculus 
closing up the passage completely. In the stomach was found 
another calculus of the same appearance, but a third larger. 
A year previous to this the animal was taken sick in the same 
manner, and as a result of treatment passed a calculus differing 
from the others only in size, being somewhat smaller. Through 
the kindness of Mr. Baldwin, I was able to obtain these calculi 
for examination. The following is the result: The smallest 
calculus was perfectly smooth, nearly round and of light-brown 
color, its nucleus was a small pebble around which the material 
was arranged in concentric layers, preserving the form of the 
nucleus. A short distance from the center was a small, loose, 
irregular layer of organic matter, seemingly pieces of chaff, ete. 
The remaining portion was hard, compact and divided into a 
multitude of layers by slight shades of color. The weight of 
the two halves together was 21322 grams. The calculus found 
in the stomach was of a yellowish brown color, its surface was 
covered with broad veins of a light yellow intermixed with 
narrow ones of a darker shade; it was nearly round, its cireum- 
ference one way being 11 inches, the other 11} inches, its weight 
was 679°6 grams. The calculus found in the intestine and which 
caused the death of the animal, weighed 441°57 grams; its nu- 
cleus was a thin and narrow piece of iron half an inch long. 
A transverse section revealed the same internal structure as the 


other, ae that in this there was an extra spot of hair-like 


matter in the compact layer about the nucleus. The surface of 
the calculus, like that of the others, was perfectly smooth. On 
fracturing half of this calculus it separated readily into four 
distinct and regular layers, each of which was made up of smal- 
ler ones which could not be separated. On dissolving the sub- 
stance in cold dilute nitric acid, a pale yellow fluid was obtained 
and a residue made up of organic matter, with a little silica. 
Not a trace of uric acid was found in any of the layers. The 
first or outer layer was nearly $ of an inch thick; its specific 
gravity was 1°72. The second layer was ,5 of an inch thick, 
with a specific gravity of 1°69. The third layer was } of an inch 
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thick, specific gravity 1°66. The nucleus portion measured 
one way 1; inches, the other way 14 inches; specific gravity 
171. hile the three outer layers were yellowish-brown the 
nucleus portion was dark-brown, making a distinct contrast in 
color. The following are the analyses of the different layers ; 


Ist layer. 2d layer. 3d layer. Nucleus portion. 
P,0, 28°10 28°14 28°34 28°14 
MgO 16°84 16°87 16°88 16°58 
(NH,)OH 12°57 12°59 12°61 12°61 
H,O 41°72 41°80 41°66 41°96 
Residue insol. in HNO, °74 58 58 60 
99°97 99°98 100°07 99°89 


On igniting the substance at a red heat all the water and am- 
monia was driven off, thus giving the amount of these two 
substances. Then determining the ammonia directly by means 
of magnesia and deducting from the total volatile matter the 
amount of water was thus indirectly obtained. 

These analyses show that this calculus is composed princi- 
= of ammonio-magnesian phosphate, and that the different 
ayers are essentially the same. By making thin and polished 
sections of the different Jayers and examining them under the 
microscope with a half inch objective, they were found to be 
amorphous, but divided into layers by what seemed to be fine 
black lines, and on examination with a fifth of an inch objective 
these lines were resolved into fine black specks which may be 
looked upon as — in the phosphate, with regular 
arrangement, and which are insoluble in nitric acid. With 
polarized light a fine arrangement and display of colors was 
obtained. 

The other two calculi were not at my disposal for analysis, 
but from their exact resemblance to this in external and in- 
ternal structure and color, there is no doubt but that their 
composition is the same. 


Art. XX VIIL—Brief Contributions to Zoology from the Museum 
of Yale College. No. XXXIV.—Results of Dredging Expedi- 
tions off the New England Coast in 1874; by A. KE. VERRILL. 


[Continued from p. 43.] 


OvR investigations show conclusively that there is a very 
decided flow of cold currents through Fisher’s Island Sound 
and Block Island Sound into Long Island Sound, and along 
the deeper parts of the latter for a great distance, especially 
toward the southern and deeper side. The influence of this 
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cold current is very apparent as far west as New Haven, in the 
deeper parts of the sound.* This cold water is doubtless de- 
rived directly or indirectly from the arctic current that flows 
southward along our Atlantic coast; but its flowing into Long 
Island Sound may be due largely to the influence of the tidal 
currents, modified by the local wind currents. On the other 
hand, the much higher temperatures of such enclosed localities 
as the Peconic Bays may be safely attributed to the direct heat 
of the sun over a broad expanse of shallow water, from which 
the cold currents are excluded. 

Improved methods of preserving spectmens.—During the sum- 
mer numerous experiments were made by members of the 
party, but more especially by Prof. W. N. Rice and the writer, 
to ascertain the effects of various chemical preparations upon 
marine invertebrates. The special objects were: Ist, to improve 
the methods of preserving specimens for museum purposes, or to 
devise new methods; 2d, to ascertain the best means of killing 
in an expanded state species that ordinarily contract badly 
when put directly into aleohol. Besides numerous negative 
results, several of value were obtained. Numerous very per- 
fect and beautiful preparations of Acinic (chiefly MJetridium 
marginatum), in a state of nearly complete expansion, were 
made by slowly adding a saturated, solution of picric acid to a 
small quantity of sea water in which they had been allowed to 
expand. When fairly dead they were transferred to a pure 
saturated solution of the acid and allowed to remain from one 
to three hours, according to size, &e. They were then placed in 
alcohol of about 60 to 70 per cent for permanent preservation. 
The alcohol should be renewed after a day or two, and this 
should be repeated until the water is all absorbed from the 
specimen. Hydroids (7ubularie thus preserved are especially 
beautiful) and most kinds of jelly-fishes can be easily and beau- 
tifully preserved in the same way, but with these the speci- 
mens may usually be placed alive directly into the acid, of full 
strength. Even delicate Ctenophore (A/nemiopsis, Ldyia, &e.) 
can be thus preserved so as to make fair specimens. With 
osmic acid we did not succeed so well, for the specimens con- 
tracted more, and finally became so darkly stained as to render 
them useless. 

Hydro-chloral was also experimented with. It proved to be 
useless as a permanent preservative of marine invertebrates, as 
it apparently had a caustic or solvent action, and all the soft 
parts gradually dissolved, but without putrefaction. It was, 


*The following temperatures were taken May 17th, a short distance off the 
outermost of the Thimble Islands, a few miles east of New Haven: surface 453°, 
at 1 P. M., wind southerly, tide 4 hours ebb, sky clear; bottom 434°, in 5 fathoms, 
tocks and mud; surface 48°, at 5.30 Pp. M., tide two hours flood. 
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however, found very useful for killing certain kinds of animals 
in an extended condition. It succeeded well, in this respect, 
with many nemerteans and some annelids, but did not affect 
all the species alike. Our success with it, in this way, was so 
great as to encourage us to make many additional trials of this 
kind during the coming summer. Many experiments were 
made last season, as in previous years, to tind some poison that 
will kill mollusks, especially Gastropods, in a fully extended 
state. Although numerous drugs have thus been tried, the 
results have hitherto been mostly negative. At least, no 
method has been discovered that is more generally successful 
than by allowing them to suffocate in stale sea-water, through 
excess of carbonic acid and deficiency of oxygen. Many ex- 
cellent preparations of the larger species (Fu/gur, Buccinum, 
Natica, &c.) were thus made last summer. In most cases when 
the animal was found to be well extended, and at the same 
time so stupified as to be nearly inactive, the soft parts were 
forcibly held out by the hand while it was killed by immer- 
sion in aleohol Sometimes it could be tied to the body of the 
shell so as to keep it from withdrawing when it was placed in 
alcohol. The accompanying figure was made from a specimen 
prepared in this way.* 


* Figure 1. Sycotypus canaliculatus, two-thirds natural size; a, head; pro- 
boscis extended, showing the odontophore at the end; c, male organ, bent forward, 
(it is ordinarily bent back under the mantle; in Fulgur carica this is a quite differ- 
ent, thin, flat, tapering, tongue-shaped organ); d, mantle; e, siphon; f, lower side 
of foot; g, operculum; h, aperture of shell; 7, canal; j, body whorl; &, inner lip; 
1, m, spire; 0, columella. 
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Art. XXIX.— On the Pussage of two Bolides in 1872 and 
1874, over Middle Kentucky ; by J. LAwRENCE Smiru, of 
Louisville, Kentucky. 


THERE have not been, since 1871, any careful observations of 
the passage of solid meteoric bodies, except in the case of two 
which came under my immediate observation, both passing over 
the city in which I reside. The first was on the 12th of Decem- 
ber, 1872, just after sunset, and the other on the evening of 
July 18th, 1874, about 9 o’clock p. M. Of the former I saw 
only the last remnant of its effects in the atmosphere; the 
latter I observed in part of its passage and saw it explode. 

That of December, 1872, was certainly one of considerable 
importance, and I have succeeded in collecting not less than 
fifteen good observations, scattered over a space of one hundred 
miles east and west, and eighty miles north and south. 

At Louisville (lat. 38° 20’ N, long. 85° 25’ bi just after 
sundown on the 12th of December, a large red light suddenly 


appeared in the zenith, and for several seconds seemed to stand 
motionless, it evidently descending directly in a line with the 
eye of the observer. Then starting off with an uncertain, 


faltering motion, it moved slowly toward the horizon, in a 
southerly direction, gradually fading, in its flight, from a lurid 
red to a dark purplish hue, and leaving a dense stream of blue 
smoke behind, which remained for several minutes after the 
disappearance of the meteorite. 

Not many miles from Louisville it is described as an electric 
flash in a clear sky (with the moon shining and the brighter 
stars visible), followed in two minutes, by a distant rolling noise 
like thunder, the reverberation of which lasted for over a minute ; 
and near the zenith, two indistinct clouds were seen, resembling 
the smoke caused by the explosion of gunpowder. 

Another observer, forty miles to the east of Louisville, fol- 
lowed its passage for about twenty degrees. It appeared to 
him to arise in the west, about ten degrees above the horizon, 
in the form of a ball of fire, one-fourth the size of the moon, 
followed by a trail of light which was visible for several seconds 
and gradually gave place to a well defined line of bluish vapor, 
which could be plainly seen for three or four minutes. Its 
passage was accompanied by a distinct noise. 

At a place about eighty miles east of Louisville it was seen 
in a direction almost due west, about 30° above the horizon, 
resembling a large sky-rocket throwing off sparks, and movin 
rapidly southward inclined to the horizon; it disappear 
about 20° above the horizon, leaving a bright track of smoke, 
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which was at first very luminous, from its being yet in the 
light of the sun, that had just before sunk beneath the horizon ; 
but its brilliancy faded as the sun descended lower, and then it 
behaved like a film of smoke, that was wafted into zigzags by 
a gentle breeze, curling up in folds and disappearing in about 
fifteen minutes, going toward the north. After the lapse of 
four and a half or five minutes, three or four loud detonations 
were heard in the direction in which the meteor disappeared— 
the sounds following each other in quick succession, and resem- 
bling very closely a rolling of artillery fired very rapidly. 
From the calculation of this observer, the explosion was located 
as far west as Louisville, and some thirty or forty miles to the 
south of this city. 

All describe the cloud as remaining for several minutes, 
slowly breaking up and gradually fading away. 

An observer at Danville, seventy miles southeast of Louis- 
ville, speaks of its motion as being very much slower than that 
of the ordinary shooting stars. It left a line of light which 
lasted but a short time, which had a beaded structure before it 
disappeared, after which the cloud already mentioned became 
visible. This observer did not hear any noise; to him it ap- 
peared as a viscid body leaving a portion of its mass adhering 
to the atmosphere as it passed through it, not unlike what we 
see when a rod is dipped into molten glass, and then with- 
drawn, leaving a thread attached to the original mass. The 
thread, however, left by the meteor, did not appear of a uniform 
size but in places was swollen into knots, and when it was con- 
sumed (the thinnest parts disappearing first) it left heavier 
masses of cloud or vapor at the points where it was thickest. 
Of these, two were particularly noticeable, as lasting for some 
minutes after the others had disappeared. They were two or 
three degrees apart and ositinteal plainly visible for several 
minutes; and one was seen by this observer for at least ten 
minutes, and even then disappeared only from the failing light 
of the evening. The disappearance of the meteor was sudden, 
not gradual, and the heaviest part of the cloud was not at the 
point where it disappeared, and the light did not sensibly 
diminish up to the moment of its extinction. 

An observer at Elizabethtown, forty miles south from Louis- 
ville, speaks of seeing the explosion, and hearing the report 
three and a half minutes afterward; by calculation, he located 
the explosion eight miles south or southwest of Louisville. 

Although most observers locate its fall not very far from 
Louisville, still in this city no one heard any noise such as is 
produced by the explosion of these bodies. No discovery of 
any fragments of this meteorite have been made. 
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I have no comments to make in reference to the passage of 
this body through the atmosphere, except in connection with the 
blue or purplish cloud seen by all observers and lasting for no 
alee sees 8 length of time. These clouds are not unfre- 
quently connected with the passage of these bodies through our 
atmosphere, and are usually more striking in the day time, or, as 
in this instance, just after sunset, when the sun was well situated 
to light up the cloud and exhibit it to the observer who could no 
longer see the sun. What are these clouds? are they com- 
posed of impalpable matter abraded from the surface of these 
bodies in their passage, or are they true vapor clouds? From a 
close study of observations in connection with several well 
known falls of meteorites, I am more inclined to adopt the 
former view; but there is reason for believing that the violent 
disturbance of a port.on of the atmosphere (much of it, in the 
rapid passage of the body, undergoing great condensation), 
added to an undoubted electric disturbance of the atmosphere, 
would tend to the deposition of moisture, upon the atmosphere 
being gradually restored to its former equilibrium. These, 
however, are but speculations advanced to draw to the subject 
the attention of other observers. 

The bolide of July 8th, 1874, does not possess equal in- 
terest with that just described. Its central point of observa- 
tion was the same, viz: Louisville. My own observation was 
made during the last twenty degrees of its course. It was 
seen by me at 10 o'clock P. M., as a brilliant pear-shaped body, 
one-third the diameter of the disk of the moon, with a stream 
of light in its rear, passing in a rapidly descending curve 
toward the south. When it arrived within almost twenty 
degrees of the horizon, it burst into three or four separate 
parts, flashing fourth red and blue lights and instantly disap- 
peared, after the separation, in a southerly direction, the course 
of its passage being from N.N.W. to SS.E. I did not hear 
any explosion at the time of its bursting. 

At Franklin, 150 miles southwest of Louisville, it was 
observed to have a course from north to southwest, and de- 
scribed as being not less than a man’s head in size, with a light 
bluish color, emitting sparks in its course, but no nvise was 
heard until about three minutes after its explosion, when there 
was a noise like distant thunder. No fragments resulting from 
the explosion were ever found. 
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ArT. XXX.—-Nole on the Gases accompanying Meteorites ; by 
Prof. J. W. MALLET, University of Virginia. 


In the paper of Prof. A. W. Wright, in the American 
Journal of Science for July, on the gases obtained from the 
mixed iron and stony meteorite of Feb. 12, 1875, he remarks 
that his results “ warrant the following conclusions: 1st. The 
stony meteorites are distinguished from the tron ones by having the 
oxides of carbon, chiefly the dioxide, as their characteristic gases, 
instead of hydrogen.” 

- The only specimens of meteoric iron from which, so far as I 
am aware, the occluded gases have previously been obtained 
and analyzed, are the Lenarto iron, originally examined by 
Prof. Graham, and that from Augusta County, Virginia, de- 
scribed by myself. 

In the former, hydrogen was the predominant gas, amounting 
to 85°68 p. c. of the gaseous educt, with but 446 p. c of 
carbon monoxide and no carbon dioxide; but from the latter 
I obtained the proportion: 


Carbon monoxide 38°33 | _ 
Carbon dioxide 9°75 


So that the oxides of carbon stand to the hydrogen in round 
numbers in the the ratio 4:3,* and in the paper on the sub- 
ject read before the Royal Society on May 80, 1872, I drew 
attention to the fact that this result did not agree with 
Graham’s supposition as to hydrogen being the characteristic 
gaseous ingredient of meteoric iron.t 

As to the relative amounts of the two oxides of carbon re- 
spectively, I remarked in the same paper: 


“ Although it might be assumed, especially in view of the 
strong tendency of iron to take up and “occlude” carbonic oxide, 
that this gas had been the original form in which the gaseous car- 


*In the preliminary trial made by Prof. Wright (this Journal, June, 1875, p. 
459) the oxides of carbon were found to amount to 49 p. c. of the total gas, agree- 
ing almost exactly with the above; in his account of the more complete investiga- 
tion (this Journal, July, 1875, pp. 45 and 46) he does not clearly state the abso- 
lute volumes of mixed gases obtained at different temperatures, so that it is 
impossible to calculate the average percentage of carbon compounds for the whole. 
The arithmetic mean taken from his five analyses is 55°77, but as the larger part 
of the gas was obviously obtained in the later stages of the heating, and the last 
three analyses give far less of the oxides of carbon than the first two, this num- 
ber is doubtless above the true mean. 

+1 may mention that at the British Association meeting at Brighton, in 1872, 
Mr. W. Chandler Roberts of the English Mint, formerly Prof. Graham’s assistant, 
orally informed me that the examination of other specimens of meteoric iron, sub- 
sequently to the publication of Prof. Graham’s well known paper, had yielded re- 
sults similar to mine. 
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bon compounds obtained existed in the iron, and that it had in 
part broken up at the temperature of the experiment into carbon 
(remaining united with the iron) and carbonic anhydride (which 
escaped as gas), yet, in view of the steady decrease in the quan- 
tity of this latter gas collected as the experiment proceeded and the 
temperature became higher, and bearing in mind the ready decom- 
position it undergoes in contact with ignited iron, it seems more 
likely that a larger amount of carbon originally existed in the 
iron in this higher state of oxidation than appears from the fig- 
ures of the analysis.” 


Prof. Wright’s specimen of mixed iron and stony matter 
was in powder; my specimen was a single solid piece of iron. 
His was more gently heated at first than mine, and even at 
the end was not raised to as high a temperature. Both these 
circumstances would of course facilitate the escape of the car- 
bon dioxide and diminish the chance of its undergoing partial 
reduction by prolonged contact with strongly heated iron. 

On the whole I confess that I cannot look upon the above 

uoted conclusion reached by Prof. Wright as sustained by 
the scanty evidence as yet before us. 


Art. XXXL—Contributions from the Physical Laboratory of the 
University of Pennsylvania. No. 1.—A New Vertical-/antern 
Galvanometer; by GrorGE F. Barker, M.D., Professor of 
Physics. 

[Read before the American Philosophical Society, May 7, 1875.] 


DESIRING to show to a large audience some delicate experi- 
ments in magneto-electric induction, in a recent lecture upon 
the Gramme machine, a new form of demonstration galvanome- 
ter was devised for the purpose, which has answered the object 
so well that it seems desirable to make some permanent record 
of its construction. 

Various plans have already been proposed for making visible 
to an audience the oscillations of a galvanometer needle; but 
they all seem to have certain inherent objections which have 
prevented them from coming into general use. Perhaps the 
most common of these devices is that first used by Gauss in 
1827, and adopted subsequently by Poggendorff and by Weber, 
which consists in attaching a mirror to the needle. By this 
means, a beam of light may be reflected to the zero point of a 
distant scale, and any deflection of the needle made clearly evi- 
dent. The advantages of this method are: 1st, the motion of 
the needle may be indefinitely magnified by increasing the dis- 
tance of the scale, and this without impairing the delicacy of 
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the instrument; and 2d, the angular deflection of the needle is 
doubled by the reflection. These unquestioned advantages 
have led to the adoption of this method of reading in the most 
excellent galvanometers of Sir William Thomson. While there- 
fore, for purposes of research, this method seems to leave very 
little to be desired, yet for purposes of lecture demonstration it 
has never come into very great favor; perhaps because the ad- 
justments are somewhat tedious to make, and because, when 
made, the motion to the right or left of a spot of light upon a 
screen fails of its full significance to an average audience. 
Another plan is that used by Mr. Tyndall in the lectures 
which he gave in this country. In principle, it is identical 
with that employed in the megascope; i.e., a graduated circle 
over which the needle moves, is strongly illuminated with the 
electric light, and then by means of a lens a magnified image 
of both circle and needle is formed on the screen, The insuffi- 
cient illumination given in this way, and the somewhat awkward 
arrangement of the apparatus required, have prevented its 
general adoption. A much more satisfactory arrangement was 
described by Professor Mayer in 1872,* in which he appears to 
have made use, for the first time, of the excellent so-called 
vertical lantern in galvanometry. Upon the horizontal plane 
face of the condensing lens of this vertical lantern, Mayer places 
a delicately balanced magnetic needle, and on each side of the 
lens, separated by a distance equal to its diameter, is a flat 
= of square copper wire, the axis of these spirals passing 
through the point of suspension of the needle. A graduated 
circle is drawn or photographed on the glass beneath the needle, 
and the image of this, together with that of the needle itself, is 
rojected on the screen, enlarged to any desirable extent. The 
flefect of this apparatus, so excellent in many respects, seems to 
have been its want of delicacy; for in the same paper the use 
of a flat narrow coil wound lengthwise about the needle, is 
recommended as better for thermal currents. Moreover, a year 
later, in 1873,+ Mayer described another galvanometer improve- 
ment, entirely different in its character. In this latter instru- 
ment, the ordinary astatic galvanometer of Melloni was made 
use of, an inverted scale being drawn on the inside of the shade, 
in front of which traversed an index in the form of a small 
acute rhomb, attached to a balanced arm transverse to the axis 
of suspension of the needle, and moving with it. The scale 
and index were placed in front of the condensing lenses of an 
ordinary lantern, and their images were projected on the screen 
in the usual way by use of the objective. This instrument is 


* This Journal, III, iii, 414, June, 1872; Jour. Frank. Inst., III, xiii, 421, June, 
1872. 
+ This Journal, III, v, 270, April, 1873. 
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essentially the same in principle as the mirror-galvanometer ; 
but it cannot be as sensitive as the latter, while it is open to 
the same objection which we have brought against this—the 
objection of unintelligibility. In the hands of so skillful an 
experimenter as Mayer, it seems, however, to have worked 
admirably. 

It was a tacit conviction, that none of the torms of apparatus 
now described would satisfactorily answer all the requirements 
of the lecture above referred to, that led to the devising of the 
galvanometer now to be described, which was constructed in 
February of the present year. Like the first galvanometer of 
Mayer, the vertical lantern as improved by Morton,* forms the 
basis of the apparatus. This vertical lantern as constructed by 
George Wale & Co., at the Stevens Institute of Technology, as 
an attachment to the ordinary lantern, is shown in the annexed 

cut, fig. 1. Parallel rays of light, from the 
lantern in front of which it is placed, are 
received upon the mirror, which is inclined 
45° to the horizon, and are thrown directly 
upward, upon the horizontal plano-convex 
lens just above. These rays, converged by 
the lens, enter the object glass, and are thrown 
on the screen by the smaller inclined mirror 
placed above it. The upper face of the lens 
forms thus a horizontal table, upon which 
water-tanks, ete., may be placed and many 
beautiful experiments shown. To adapt this 
vertical lantern to the purposes of a galvan- 
ometer, a graduated circle, photographed on 
glass, is placed upon the horizontal con- 
densing lens. Above this, a magnetic needle, 
of the shape of a very acute rhomb, is sus- 
pended by a filament of silk, which passes 
up through a loop formed in a wire stretched 
close beneath the object glass, and thence down to the side 
pillar which supports this objective, where it is fastened by 
a bit of wax, to facilitate adjustment. The needle itself is 
fixed to an aluminum wire, which passes down through open- 
ings drilled in the scale glass, the horizontal lens, and the 
inclined mirror, and which carries a second needle near 

* This Journal, III, ii, 71, 153, July, Aug. 1871; Jour. Frank. Inst., ITI, Lxi, 300, 
May, 1871; Quar. J. Sci., Oct. 1871. In Duboscq’s vertical attachment, which 
was advertised in his catalogue in 1870, the arrangement is similar, except that 
the beam received upon the mirror is a diverging one, and consequently the hori- 
zontal lens is of shorter focus. A total reflection prism, placed above the object 
glass, throws the light to the screen. The instrument gives a uniformly illumi- 
nated but not very bright field. 

Am. Jour. Sc1.—Tuirp Series, Vou. X, No. 57.—Spr., 1875. 
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its lower end.* Surrounding this lower needle is a circular 
coil of wire, having a cylindrical hollow core an inch in 
diameter, in which the needle swings, and a smaller opening 
transverse to this, through which the suspension wire passes. 
In the apparatus already constructed (in which the upper needle 
is five centimeters long) the coil is composed of 100 feet of No. 
14 copper wire, and has a resistance of 0235 ohm. The 
accompanying cross section (fig. 2) of the 
vertical-lantern galvanometer as at present 
arranged, drawn on a scale of 5, will serve 
to make the above description more clear. 
A is the needle, suspended directly above 
the scale-glass D, by a silk filament passing 
through the loop B, close under the objec- 
tive C. This needle is attached to the alu- 
minum wire ab, which passes directly 
through the scale-glass D, the condensin 
K, and the inclined mirror F, at H, | 
carries, near its lower end, the second nee- 
dle I. This needle is shorter (its length is 
22cm.) and heavier than the upper one, 
and moves in the core of the circular coil J, 
whose ends connect with the screw-cups at 
K. This coil rests on the base of the lan- 
tern, enclosed in a suitable frame. It is 
obvious that when the instrument is so placed that the coil 
is in the plane of the meridian, any current passing through 
this coil will act on the lower needle, and, since both needles 
are attached to the same wire, both will be simultaneously and 
equally deflected. Upon the screen is seen only the graduated 
circle and the upper needle: all the other parts of the appa- 
ratus are either out of the field or out of focus. Moreover, 
the hole in the lens is covered by the middle portion of the 
needle, and hence is not visible. The size of the image is of 
course determined by the distance of the galvanometer from 
the screen; in class experiments, a circle eight feet in diameter 
is sufficient; though in the lecture above referred to, the circle 
was sixteen feet across, and the needle was fourteen feet long, 
the field being brilliant. 

The method of construction which has now been described, 


* After the new galvanometer was completed and had been in use for several 
weeks, I observed, in re-reading Mayer’s first paper, a note stating that the idea 
had occurred to him of using an astatic combination consisting of two needles, one 
above the lens and the other below the inclined mirror, the two being connected 
by a stiff wire passing through holes in the condenser and the mirror. The plan 
of placing the coil round the lower needle does not seem to have suggested itself 
to him. Indeed, it does not appear that the arrangement he mentions was ever 
earried into practical effect. 
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is evidently capable of producing a galvanometer for demon- 
stration, whose delicacy may be determined at will, depending 
only on the kind of work to be done with it. In the first 
place, the needles may be made more or less perfectly astatic 
and so freed more or less completely from the action of the 
earth’s magnetism, and consequently more or less sensitive. 
Moreover, an astatic system seems to be preferable to one in 
which damping magnets are used, since it is freer from imflu- 
ence by local causes; though, if desirable for a coarser class of 
experiments, the considerable distance which separates the nee- 
dles in this instrument, allows the use of a damping magnet 
with either of them. In the galvanometer now in use, the 
upper needle is the stronger, and gives sufficient directive ten- 
dency to the system, to bring the deflected needle back to zero 
quite promptly. In the experiments referred to below, the sys- 
tem made 25 oscillations per minute. 

Secondly, the space beneath the mirror is sufficiently large 
to permit the use of a coil of any needed size. Since, there- 
fore, the lower needle is entirely enclosed within the coil, the 
field of force within which it moves, may be made sensibly 
equal at all angles of deflection, as in the galvanometers of Sir 

illiam Thomson. Hence the indication of the instrument 
may be made quantitative, at least within certain limits. The 
circular coil too, has decided advantages over the flat coil, since 
the mass of wire being nearer to the needle, produces a more 
intense field. Were it desirable, a double coil, containing an 
astatic combination, could be placed below the mirror, the up- 
per needle in that case serving only as an index. The instru- 
ment above described has a coil three inches in diameter and 
one inch thick ; the diameter of the core being one inch. Since 
its resistance is only about a quarter of an ohm, it is intended 
for use with circuits of small resistance, such as thermo-currents 
and the like. 

The results of a few experiments made with this new vertical- 
lantern galvanometer will illustrate the working of the instru- 
ment and will demonstrate its delicacy. The apparatus used 
was not constructed especially for the purpose, but was a part 
of the University collection. 

Induction Currents.—1. The galvanometer was connected 
with a coil of covered copper wire, No. 11 of the American 
wire gauge, about ten centimeters long and six in diameter, hav- 
ing a resistance of 0°323 ohm. A small bar magnet 5 centimeters 
long and weighing six and a half grams, gave, when introduced 
into the coil, a deflection of 40°. On withdrawing the magnet, 
the needle moved 40° in the opposite direction. 

2. A small coil, 20 centimeters long and 3% in diameter, 
made of No. 16 wire and having a resistance of 0371 ohm, 
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through which the current of a Grenet battery exposing four 
square inches of zinc surface, was passing, was introduced into 
the center of a large wire coil, whose resistance was 0°295 ohm, 
connected with the galvanometer. The deflection produced was 
20°. The same deflection was observed on making and break- 
ing contact with the battery, the smaller coil remaining within 
the larger. 

3. A coil of No. 14 copper wire, sixty centimeters in diame- 
ter, and containing about 40 turns, the resistance of which was 
0-85 ohm, was connected with the galvanometer, and placed on 
the floor. Raising the south side six inches, caused a deflection 
of 4°. Placing the coil with its plane vertical, a movement of 
two centimeters to the right or left caused a deflection of 3°, 
and of twenty centimeters, of 10°. A rotation of 90° gave a 
deflection of 12° and one of 180°, of 24°. These deflections 
were of course due to currents generated by the earth’s mag- 
netism. . 

Thermo-currents.—4. Two pieces of No. 22 wire fifteen cen- 
timeters long were taken, the one of copper, the other of iron 
wire, and united at one end by silver solder. On connectin 
the other ends to the galvanometer, the heat of the hand cause 
a deflection of the needle of 20°. 

5. A thermo-pile of 25 pairs, each of bismuth and antimony, 
was connected to the instrument. The heat from the hand 
placed at five centimeters distance caused a deflection of 3°. 

6. Two cubes of boiling water acted differentially on the pile. 
At the distance of five centimeters the deflection was 20°; 
moving one to ten centimeters, the deflection was reduced to 5°. 

Voltaic current.—T. A drop of water was placed on a zine 
plate. While one of the connecting copper wires touched the 
zinc, the other was made to touch the water. The deflection 
was 16°. 

The claim which is here made for the instrument, however, is 
rather for the general principle of its construction, than for the 
advantages possessed by the individual galvanometer above 
described, which was constructed at short notice, to meet an 
emergency. The comparatively small cost for which it may be 
fitted to the vertical lantern, the readiness with which it may 
be brought into use, the brilliantly illuminated circle of light 
which it gives upon the screen, with its graduated circle and 
needle, the great range of delicacy which may be given to the 
instrument by varying the coil and needles, so that all experi- 
mental requirements may be answered, and finally, the satis- 
factory character of its performance as a demonstration galvan- 
ometer, all combine to justify the record which is here made 
of it. 
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Ar?. XXXII.— Brief Contrilutions to Zoology from the Museum 
of Yale College. No. XXXV.—wNotice of the occurrence of 
another Gigantic Cephalopod (Archit-uthis) on the coast of New- 
Joundland, in December, 1874; by A. BE. VERRILL. 


IN an article published in this Journal, February and March, 
1875,* I gave a summary of our information concerning twelve 
oe of gigantic cephalopods that have been obtained in 

merican waters during a few years past, together with a brief 
notice of the various speciinens that have been described by 
European writers.+ 

I am now able to add some important information concern- 
ing an additional specimen which was cast ashore last winter at 
Grand Bank, Fortune Bay, Newfoundland. As in the case of 
several of the previous specimens, I am deeply indebted to the 
Rey. M. Harvey for information concerning this one, and also 
for the jaws and one of the large suckers of the tentacular arms, 
these being the only parts preserved. Although this specimen 
went ashore in December, Mr. Harvey did not hear of the event 
until March, owing to the unusual interruption of travel by the 
severity of the winter. He informs me that Mr. George 
Simms, Magistrate of Grand Bank, has stated in a Jetter to him 
that he examined the creature a few hours after it went ashore, 
but not before it had been mutilated by the removal of the 
tail by the fishermen, who finally cut it up as food for their 
numerous dogs; and that the long tentacular arms were 
26 feet long and 16 inches in circumference (probably meaning 
at their broad terminal portion); the short arms were ‘ one- 
third as long as the long ones, and about the same in cireum- 
ference ;” the back of the head or neck was 36 inches in cir- 
cumference,” (evidently meaning the head, behind the bases of 
the arms); the length of the body “from the junction to the 
tail” was 10 feet, (apparently meaning from the anterior edge 
of the mantle to the origin of the caudal fins). He thinks the 
tail, which had been removed, was about one-third as long as 
the body, but this is probably overestimated, judging from the 
Logie Bay specimen (No. 5 of my former papers), in which it 

* This Journal, vol. ix, pp. 123, 177, Plates II-V. See also the American Nat- 
uralist, vol. ix, pp. 21, 78, January and February, 1875. 

+ In the “Journal de Zoologie,” vol. iv, No. 2, p. 88, 1875, M. Paul Gervais has 
also given a summary of the gigantic cephalopods previously known, and has 
mentioned an additional species (Architeuthis Mouchezi Vélain), of which portions 
were brought to Paris by M. Vélain, from the Island of Saint Paul, where it was 
cast ashore. He also quotes the brief notice of the animal by M. Vélain (in Comp- 
tes rendus, t. Ixxx, p. 1002, Seance du April 19, 1875). It is stated that this ex- 
ample belongs to the same group with Ommastrephes, and if so it will probably 
prove to be generically distinct from both of the Newfoundlund species. M. 
Gervais does not refer, in any way, to the several American specimens described 
by the writer and others. 
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was about one-fifth, but it may have been cut off above its 
proper base. Allowing one-fifth also for the length of the 
head, the total length would be about 40 feet, the head and 
body together being about 14. The large sucker, in my pos- 
session, is one inch in diameter, across the denticulated rim, 
and in form and structure agrees closely with those previously 
described and figured by me from the tentacular arms of Nos. 
4 and 5 (vol. ix, Plate Iv, figs. 11, 12, 13). 

The jaws are still attached together, in their natural position, 
by the cartilages.* They agree very closely in form with the 
large jaws of Architeuthis princeps V. (No. 10), figured on Plate 
v, vol. ix, but they are about one-tenth smaller. The upper 
jaw measures 111™™ in height (front to back) ; 88™™ from tip of 
beak to front edge of palatine lamin ; 20"™ from tip of beak 
to the base of the notch. The lower jaw measures 96™ in 
total length ; 80™™" from tip of beak to front edge of laminee ; 
19™" from tip to base of notch. 

From the close agreement of these jaws with those of A. prin- 
ceps, there can be very little doubt that they belong to that 
species; and if so the measurements given will be of great im- 

ortance as affording additional knowledge of the approximate 
orm and proportions of this, the largest known species. 


Note.—In ‘“ The Zoologist,” London, 2d Series, No. 118, p. 4526, July, 1875, 
there is an article entitled, ‘‘ Notice of a gigantic Cephalopod (Dinoteuthis pro- 
jdeus), which was stranded at Dingle, in Kerry, two hundred years ago. By 
A. G. More, F.L.S.” The article is chiefly a reprint of the rude popular accounts 
written at the time of the capture, and upon these alone Mr. More attempts to 
found a new genus and species. The one character which he relies upon as of 
generic value, is the power of projecting the beak in the form of a proboscis. 
But he apparently does not know that this is habitually done by the various com- 
mon species of Ommastrephes, Loligo, etc., and perhaps by all ten-armed cephalo- 
pods. There is no reason to suppose, from the published accounts, that this 
specimen differed in any way from the Architeuthis monachus. It was described 
as 19 feet in total length, the long arms having been mutilated, the part remain- 
ing was 11 feet long, and as thick as a man’s arm; the short arms varied from 6 
to 8 feet in length, and were as thick as a man’s leg, and had two rows of large 
serrated suckers; the proboscis (buccal mass with beak) was the “ size of a man’s 
fist ;” the beak was “like an eagle’s but broader.” The whole animal was said 
to have been as large as a large horse. The measurements given indicate a speci- 
men smaller than several of the American examples, and but little, if any, larger 
than our No. 5, from Logie Bay. 

In the August number of the “ Annals and Magazine of Natural History,” vol. 
xvi, p. 123, the same writer has briefly described the beak, and portions of the 
tentacles and arms of another specimen taken off Boffin Island, on the west coast 
of Ireland, last April. The tentacular arms are said to have been 30 feet long; 
the expanded portion 2 feet 9 inches; the large central suckers nearly | inch in 
diameter ; those of the outer rows ‘5 of an inch; one short arm is said to have 
been 8 feet long, and 15 inches in circumference at the base, when fresh. 

Mr. More believes this to be distinct from the Newfoundland species and refers 
it to A. dux, but his description agrees closely with the corresponding parts of A. 
monachus (No. 5) described by me. He appears to be ignorant of my articles 
on the subject, published in this Journal. 


* These will be figured in an article on the gigantic cephalopods, now in pre- 
paration for the Trnnsactions of the Connecticut Academy of Sciences. 
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SCIENTIFIC INTELLIGENCE. 


I. CHEMISTRY AND PuysIcs. 


1. On Hypochloric oxide and Euchlorin.—Pxxar has made an 
extended investigation into the properties of hypochloric oxide 
and euchlorin. These substances were first investigated by Davy, 
the former in 1815, the latter in 1811; but owing to the difficulty 
and danger of the operation, their accurate composition has 
remained unknown. The substance experimented on was obtained 
either by the action of hydrochloric acid diluted with an equal 
volume of water upon potassium chlorate, or preferably by the 
action of dilute sulphuric acid upon a mixture of 20 parts potas- 
sium chlorate and 48 parts sodium chloride. The acid was con- 
tained in a flask with a lateral tubulure, connected with a similar 
flask containing the mixture. By raising or lowering the former 
flask, the access of the acid to the latter flask could be regulated. 
The gas as evolved was first washed, then dried by a calcium 
chloride tube, then passed into a flask immersed in a freezing 
mixture, connected with a tube closed by cocks at both ends 
(called an explosion tube). The composition of the gas in this 
tube was determined, either (1) by connecting the tube after 
explosion with a similar tube standing over a saturated salt 
solution, thus measuring the expansion, and then estimating the 
chlorine and oxygen by absorption of the former; (2) by passing 
the exploded gases through potassium iodide solution and titering 
the iodine set free; or (3) by calculating the composition from the 
weight of the known volume of the mixture. The author con- 
cludes: 1st, that the composition of hypochloric oxide, calculated 
by Davy and Gay Lussac from their experiments, is correct ; his 
experiments affording for its molecular weight 67°29 and _ its 
formula ClO, ; 2d, that the boiling point of the liquid oxide is 
about 9° C., and not 20° nor 32° as has been asserted; 3d, that 
euchlorin is a mixture of hypochloric oxide and free chlorine, the 
proportions of the constituents varying with the mode of prepara- 
tion; and 4th, that Millon’s statement of the existence of a com- 
pound Cl,O,, rests on mistaken conclusions.-—Liebig’s Annalen, 
elxxvii, 1, May, 1875. G. F. B. 

2. On the presence of Sulphuric oxide in the Gaseous products 
of combustion of Pyrite—Scuurer Kesrner finds that the abun- 
dant white fumes which accompany the sulphurous oxide which 
is evolved in the combustion of pyrite, are not sulphuric acid as 
was supposed, but consist of sulphuric oxide. To ascertain how 
this substance was produced, he made a series of experiments. In 
the first, he passed a slow current of sulphurous oxide through a 
aoe tube forty centimeters long, heated to a temperature but 
ittle inferior to that of the pyrites furnace; but with no result. 
The SO, does not therefore come from dissociation of SO,. In a 
second experiment, the sulphurous oxide was mixed with twice 
its volume of air; but the issuing gases did not render turbid a 
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solution of barium chloride. Finally, the same mixture of gases 
was passed through the heated tube which was now filled with 
ferric oxide obtained as a residue in the combustion of the pyrite. 
Abundant white fumes were evolved which gave a precipitate of 
barium sulphate. The amount of the sulphuric oxide formed does 
not exceed two or three per cent of the sulphurous oxide. Its 
production accounts for the loss of oxygen observed in the sul 
phuric acid manufacture — Bull. Soc. Chim., Tl, xxiii, 487, May, 
1875. G. F. B. 
3. On Calcium Hypochlorite from Bleaching Powder.—Kixe- 
zETT has thrown some light upon the chemical constitution of 
bleaching powder, a subject upon which very much discussion 
has recently been had, by obtaining from it calcium hypochlorite. 
The freezing of a saturated solution of bleaching powder, which 
ielded needle-shaped crystals called his attention to the matter; 
e repeated the experiment and isolated the crystals. They dis- 
solved in water, depositing calcium carbonate, the solution evolved 
chlorine with acids and contained calcium, Another portion of 
bleaching powder solution evaporated over sulphuric acid and 
potash in a vacuum, gave a dense crystalline mass, insoluble in 
alcohol, and having oxidizing and bleaching properties. It smelled 
of hypochlorous acid, contained chlorine and calcium and evolved 
free chlorine with hydrochloric acid. A second solution similarly 
treated yielded 2 grams of a first crop of crystals which gave on 
analysis 18°54 per cent Ca and 30°20 Cl; the formula CaCl,O,, 
(H,O), requires 18°60 Ca and 33°02 Cl. The second crop of 
crystals, partially dried, as well as freshly prepared crystals gave 
calcium, chlorine and oxygen in very nearly the atomic ratios 
1:2:2, which are those required by calcium hypochlorite. 
Hence Kingzett regards Odling’s view of the constitution of 


bleaching powder caf oe as the most probable, but believes 


that it is decomposed by water into CaCl,O, and CaCl,.—dJ. 
Chem. Soe., Il, 404, May, 1875. G. F. 

4, Occurrence of Bromoform in Commercial Bromine—In 
titering, by means of potassium iodide, a solution of bromine in 
water, ReymMann observed that the result obtained was too low 
and that the liquid possessed a peculiar odor recalling that of 
chloroform. Further investigation showed the bromine to be 
mixed with at least 10 per cent of a substance boiling between 
80° and 165°, the principal part of which consists of bromoform. It 
is readily detected by the influence it has in lessening the solubil- 
ity of bromine in water as well as by its odor, which is most 
readily perceived when the bromine is agitated with a solution of 
potassium iodide, and the whole decolorized by sodium thiosul- 
phate — Ber. Berl. Chem. Ges., viii, 792, June, 1875. a. F. B. 

5. On the use of Spectrum Analysis in titrition.—ViERoRDT 
has proposed to use his exceedingly ingenious quantitative method 
of spectrum analysis in titrition. In a word, this method measures 
the intensity of any colored light by the quantity of white light 
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necessary to extinguish it. To apply it to volumetric analysis, as 
for example to the determination of dextrose by Fehling’s solu- 
tion, he would proceed as follows: Add to a measured volume of 
Fehling’s copper solution a measured volume of the sugar solution 
to be tested, which must contain an amount of sugar less than is 
required to reduce the whole of the copper. After the reaction is 
over, therefore, the liquid will still be blue. By the spectro- 
analytic method, using that portion of the spectrum where the 
light is most strongly absorbed, the quantity of the still unre- 
duced copper is determined; and of course, its sugar-equivalent. 
Subtracting from the sugar-equivalent of the copper solution orig- 
inally used, that now found, the difference is that of the sugar in 
the solution. The advantages claimed for the method are: Ist, 
It does not depend for its accuracy upon a definite, quantitatively 
exact point in the reaction; hence the continual testing and the 
use of control-experiments to fix this point, are avoided. More- 
over, the time required for its application is shorter. 2d, The 
necessity for great care in the constancy of the test-liquid is 
avoided. The extinction coefficient is readily and easily deter- 
mined at the time of use. 3d, The small volume of the liquid 
(about two cubic centimeters) which is required. 4th, It admits 
—* of control-experiments, since the volume-relations of the 
iquids and the degree of their dilution may be varied within 
. wide limits. 5th, The result is not affected by the presence of 
coloring matter. And 6th, It does not require, like the ordinary 
method, a long practice with it in order to obtain exact results. 
Results of the use of the method are given which are closely 
accordant and quite satisfactory.—Liebig’s Annalen, clxxvii, 31, 
May, 1875. G. F. B. 
6. Fluorene and fluorene Alcohol.—Barster, having shown 
that fluorene—a hydrocarbon first obtained by Berthelot from 
coal tar—C,,H,, CH,, may be transformed by oxidation into 
diphenylene-carbonyl é i2!T,, CO, has now succeeded in producing 
a series of compounds from it, by taking advantage of the peculiar 
sigue of the carbonyls as first pointed out by Berthelot. 
hen sodium amalgam reacts on diphenylene carbonyl in alco- 
holic solution, a substance is produced which, after crystallization 
from boiling benzol, appears as hard white hexagonal plates, 
having the composition C,,H,, CHOH. It is fluorene alcohol. 
The reaction is 
It melts at 153°, and is oxidized by chromic acid to diphenylene 
carbonyl again. When heated for some time above its fusing 
point, it loses water and yields fluorene ether, which melts at 
about 290°. It is formed also when the alcohol is heated to 150° 
or 160° with acetic oxide. Analysis gives its composition as 
(C,.H,, CH),O. When the alcohol is heated with acetic oxide 
to 100° for eight hours, an aceto-fluorene ether (C,.H,, CH) 
(C,H,0)O is produced, in rhomboidal plates fusible at 75°. 
Fluorene alcohol is the first aleohol discovered which loses water 
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7 heat alone and forms an ether. It plays the part of an incom- 
plete pseudo-alcohol.— C. R., 1396, June, 1875.  G. F. B. 
7. On Pararabin, a new Carbohydrate—ReEIcuHarvt has pre- 
ared both from the tissue of beets and of carrots, a new carbo- 
ydrate, which on account of its close resemblance to Scheibler’s 
arabinic acid, he calls pararubin. The root is rasped, the pulp 
pressed out, treated with water and alcohol to remove everything 
soluble, digested for several hours with a one per cent solution of 
hydrochloric acid, heated to boiling and the liquid strained off. 
Alcohol throws down a gelatinous precipitate, which after wash- 
ing with alcohol and drying, forms a friable white powder, swell- 
ing up in water and dissolving on the addition of an acid when 
heated. Alkalies precipitate it again, and it gives no sugar by 
the action of sulphuric acid. Its formula is C,,H,,0,,. It dif- 
fers from arabinic acid by its neutral reaction and its chemical 
indifference; by its yielding no sugar; by its solubility in acids 
and precipitation by alkalies instead of the reverse. If, however, 
it is acted on for a long time by an alkali, or if it be warmed in 
contact with it, it is converted into arabinic acid. Quantitative 
experiments showed that 38°5 per cent of the beet pulp was 
arabinic acid, 54°0 per cent pararabin, and 7'5 per cent cellulose. 
—Ber. Berl. Chem. Ges., viii, 807, June, 1875. G. F. B. 

8. Friction of Rurefied Gases—A. Kunpr and E. Warsure 
have investigated some results of the kinetic theory of gases 
when the pressure is exceedingly small. This theory presupposes 
that the mean length of path of the molecules is a quantity that 
may be neglected in comparison with the linear dimensions of the 
space filled with the gas. But as this path is inversely as the 
density, this is equivalent to saying, that the density in a given 
space must not be too little. It appears that the sliding coefficient 
for a gas and a solid partition has sensibly a determined value 
dependent on the nature of the gas, so long as the latter is present 
in layers thicker than fourteen times the mean length of path; 
and it is inversely proportional to the pressure. The absolute 
value of the sliding coefficient is obtained by admitting that the 
gas molecules are reflected from the partition with its velocity of 
translation, to 1°4 (4/),—consequently for air, for which at 760 


6 
mms. pressure /=‘000083 mms., according to Stefan, to "000058 


p being the pressure in mms. of mercury. The present experi- 
ment gives the coefficient about twice as great, or 0001. From 
this we may conclude that on the collision of the molecules with ' 
the partition the velocities of translation of the two are not per- 
fectly balanced. The present experiments are conducted accord- 
ing to Maxwell’s method. The logarithmic decrement of the 
torsional vibrations executed by a glass disk between two fixed 
disks near it was measured. The diameter of the moving disk 
was 159 mms., its weight 61°9 grms., and it was held by a bifilar 
suspension of two fine silver wires ‘063 mms. in diameter. This 
made the disturbing damping movements so slight that they might 
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be neglected; with the smallest decrements measured, they only 
amounted to a little over one per cent, and with nearly al! the 
measurements employed for calculations much less than one per 
cent, of the total value observed. A substantial simplification of 
the apparatus employed was thus obtained, one vibrating disk 
being sufficient. With pressures of the air varying from 750 to 
380 mms., the absolute coefficient of friction of air was found to 
be -000189. Maxwell found the value -000198, Meyer by Max- 
well’s method -000197, Meyer from transpiration experiments 
found °C00182 and Puluj 000185. Calling the coefticient of air 1, 
that of H was :488 and of CO, ‘806, while Graham’s transpiration 
experiments gave ‘4855 and ‘807. Vure aqueous vapor at 21° C. 
and 16 mms, pressure gave ‘526. To test the theory at low pres- 
sures the chief difficulty consisted in filling the space with pure 
gases. Nothing could be done with caoutchouc connections, 
which were, therefore, replaced by glass joints, while to secure 
flexibility and security against fracture by expansion, thick, wide, 
elastic glass tubes were inserted, bent in three directions at right 
angles. Exhaustion was produced by a Geissler mercury pump. 
With pressures from 380 mms, to 1°5 mms. the logarithmic decre- 
ment altered from ‘0425 to ‘0405 in the case of air, and from *0341 
to 0331 in the case of hydrogen. In carrying the exhaustion still 
further, great difficulty was experienced in removing the last 
traces of aqueous vapor. In four cases the logarithmic decrement 
had the values, 0180, °0140, and 0220, In the first the 
vacuum was obtained directly with the pump, in the second the 
little gas bubble was allowed to pass from the receiver into a 
vacuum, and in the third this was continued until nothing passed 
out even then. In the last case the third vacuum was allowed to 
stand over night. With a pressure of 760 mms. the value of the 
decrement was °0387.—Phil. Mag., 1, 53; Proc. Roy. Pruss. 
Acad., 1875, p. 160. E. C. P. 
9. Conductibility of Heat by Gases.—A. Kunpr and E. War- 
BURG have studied also the flow of heat through gases at very 
low pressures. As in the case of friction, the law must change 
when the density becomes so small that the mean length of path 
becomes appreciable. The difference in temperature here corre- 
sponds to the difference in velocity in the case of friction. The 
experiment consisted in the measurement of the rapidity of cooling 
of thermometers of various forms in glass cases of different shapes 
at 0°. At high pressures the effects are masked by air currents, 
but with low pressures this disturbance disappears. Thus with 
a spherical thermometer the velocity was independent of the pres- 
sure when the latter was contained between 10 mms. and 1 mm., 
and affords an accurate means of calculating the coefficient of 
heat conduction. Calling that of hydrogen 1, that of air was 
found to be ‘157, and that of 082 against and cal- 
culated by Maxwell. The time of cooling of a thermometer in a 
vacuum diminishes if left to itself, in one experiment changing in 
twelve hours from 351 to 307 seconds. This change is probably 
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due to exceedingly minute traces of aqueous vapor from the plug 
of the stop-cock. The quantity of ponderable matter is so small, 
and the ease of measuring’the velocity of cooling such, that it 
seems to offer an extremely good test for the quality of a vacuum. 
In an experiment, under 760 mms. pressure, the time was 225 
seconds, under 1:3 mms. 364, and continually increasing the ex- 
haustion the times 664, 555, 602 and 712°5 seconds were obtained. 
The last number was the result of drying the apparatus in an oil 
bath at 200° C., and shutting it off at that temperature. To 
prove that we thus obtain an actual vacuum with regard to heat 
conduction, a thermometer was manufactured which by slips of 
glass could be put into two different envelopes. With medium 
pressures the times of cooling were nearly as one to two, but with 
the most perfect exhaustion the times became almost identical. 
Thus at 760 mms. the times were 171 and 114, at 168 mms. 234 
and 114, at 9°5 mms. 270 and 116, at 0°5, 280 and 154, and with 
the last vacuum 576 and 576, Replacing the air by hydrogen, 
gave 588 and 578, and with carbonic acid 586 and 578. In the 
experiments of Dulong and Petit, their most perfect vacuum must 
still have possessed, according to these experiments, its full heat- 
conducting power. In one series of their experiments the ratio of 
the quantities of heat carried over by radiation and conduction 
was 6, and in the other 2°5. Their experiments, therefore, cannot 
be looked upon as rigorously demonstrating the law founded 
upon them, the significance of which is, moreover, according to 
the authors themselves, detracted from by the dependence of the 
specific heat of mercury on the temperature.— Phil, Mag., 1, 58; 
Proc. Roy. Pruss. Acad., 1875, p. 160. E. ©. P. 

10. Emissive Power of Leaves.—M. MaquENNE on comparing 
the quantity of water evaporated by a cultivated soil during veg- 
etation with that furnished by the rain, finds in general an excess 
in favor of the former. May not this excess be caused by the 
dew deposition at night on the plants? When the dew is meas- 
ured by a pluviometer the results are much too small. The leaves 
condense far more than surrounding bodies, and their temperature 
may fall six or eight degrees below the air, showing that their 
emissive power is much greater than that of the metal surfaces of 
the pluviometer. 

To determine the emissive power of leaves, a Leslie cube was 
employed ; one of its faces was blackened, another covered with 
leaves, and the two surfaces turned successively to the pile. The 
temperature of the water did not exceed 40°, to avoid injuring 
the leaves. The deflections were measured by a mirror and scale, 
and a twentieth of a degree was easily observed. On trying sev- 
eral kinds of leaves it appeared that their emissive power did not 
differ greatly, was the same on both sides, and had an average 
value of 94, that of lampblack being 100. 

To measure the absorbent power, a thermopile was formed of a 
thin sheet of copper riveted to a steel spring. One face was cov- 
ered with lampblack, the other with the leaf to be examined. 
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Exposing the two surfaces in turn to the radiation of a metallic 
blackened box heated by steam, and waiting until the galvanom- 
eter needle came to rest, the ratio of the deviations gave the 
absorbent power of the leaf. From the results it appeared that 
the absorbent power was sensibly equal to the emissive power, 
and consequently the amount of dew deposited on plants should 
be determined by pluviometers painted black.— Comptes Rendus, 
11. Velocity of Magnetization.—M. Deprez, in pursuing his re- 
searches on electro-magnets and their application to the registration 
of very rapid phenomena, the first results of which have already 
been communicated to the Academy, has been led to investigate 
what was the effect of the nature of the iron of the electro-magnet 
upon the duration of the phases of magnetization and demagneti- 
zation. For this purpose he employed a register in which the 
ieces of iron constituting the electro-magnet are removable, the 
lable, armature, style, etc., remaining the same, so as to make 
evident the influence of the metal of the electro-magnet. To 
measure the duration of the phases he used the method indicated 
in his communication on electric chronographs. The metallic 
portion of the elecro-magnets consisted of cores two mms. in diam- 
eter and thirteen mms. in length. The coils contained fourteen 
meters of wire two mms. in diameter. The battery consisted of 
one Bunsen cell modified by Delaurier. The varieties of iron 
tried were the ordinary iron of commerce, the soft iron used 
specially for telegraphs, malleable cast iron, cast steel stretched 
and chilled, and gray cast iron. The results were quite unex- 
pected, for all but the last kind of iron gave nearly the same 
period for magnetization and demagnetization. The first of these 
was about ‘0015, and the second 00025. The gray cast iron gave 
still better results, the time of magnetization was reduced to 
about toy Of a second. It would seem, therefore, to be the 
metal which would permit the greatest possible rapidity in the 
transmission of signals. With his registers, perfectly distinct 
signals can be obtained at intervals of 515 of a second, or with 
gray cast iron at intervals of =}; of a second. With a series of 
signals at regular intervals much greater rapidity is attainable. 
The superiority of cast iron appears to depend on its molecular 
texture and not on the quantity of carbon which it contains. It 
is probable that with soft iron, cast but not forged, still better 
results will be obtained. The above durations do not include the 
time employed by the style in traversing its trajectory; it is by 
adding this to the durations of magnetization and demagnetiza- 
tion the z45 and 34, of a second, according to the case, is found 
for the total duration of the signal. It therefore includes the 
demagnetization, the time of fall of the style, the magnetization, 
and the return of the style to its initial position. These are, 
moreover, the numbers when only one cell is employed ; by in- 
creasing the current the rapidity of action is also increased.— 
Comptes Rendus, \xxx, 1353; Phil. Mag., 1, 79. E. ©. P. 
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12. The “ Challenger’s” Crucial Test of the Wind and Gravi- 
tation Theories of the Oceanic Circulation; by James 
(From pp. 220—225 of Prof. Croll’s work on “Climate and Time.”’) 
—It has been shown in former chapters that all the facts which 
have been adduced in support of the gravitation theory are equally 
well explained by the wind theory. We may now consider a class 
of facts which do not appear to harmonize with both theories, 
The recent investigations of the Challenger Expedition into the 
thermal state of the ocean reveal a condition of things which ap- 
pears to me utterly irreconcilable with the gravitation theory. 

It is a condition absolutely essential to the gravitation theory 
that the surface of the ocean should be highest in equatorial re- 

ions and slope downward to either pole. Were water abso- 
lutely frictionless, an incline, however small, would be sufficient 
to produce a surface-flow from the equator to the poles ; but to in- 
duce such an effect some slope there must be, or gravitation could 
exercise no power in drawing the surface-water polewards. 

The researches of the Challenger Expedition bring to light the 
striking and important fact that the general surface of the North 
Atlantic in order to produce equilibrium must stand at a higher 
level than at the equator. In other words, the surface of the At- 
lantic is lowest at the equator, and rises with a gentle slope to 
well nigh the latitude of England. If this be the case, then it is 
mechanically impossible that, as far as the North Atlantic is con- 
cerned, there can be any such general movement as Dr. Carpenter 
believes. Gravitation can no more cause the surface-water of the 
Atlantic to flow toward the arctic regions than it can compel the 
waters of the Gulf of Mexico up the Mississippi into the Missouri, 
The impossibility is equally great in both cases. 

In order to prove what has been stated, let us take a section of 
the mid-Atlantic, north and south, across the equator; and, to 
give the gravitation theory every advantage, let us select that 
particular section adopted by Dr. Carpenter as the one of all 
others most favorable to his theory, viz: Section marked No. 
VIIL in his memoir lately read before the Royal Geographical 
Society.* 

The fact that the polar cold water comes so near the surface at 
the equator is regarded by Dr. Carpenter as evidence in favor of 
the gravitation theory. On first looking at Dr. Carpenter’s sec- 
tion it forcibly struck me that if it was accurately drawn, the 
ocean to be in equilibrium would require to stand at a higher level 
in the North Atlantic than at the equator. In order, therefore, to 
determine whether this is the case or not I asked the hydrographer 
of the Admiralty to favor me with the temperature soundings in- 
dicated in the section, a favor which was most obligingly granted. 
The following are the temperature soundings at the three stations 

* Proc. Roy. Geog. Soc., vol. xviii, p. 362. A more advantageous section might 
have been chosen, but this will suffice. The section referred to is shown in Plate 
III. The peculiarity of this section, as will be observed, is the thinness of the 
warm strata at the equator, as compared with that of the heated water in the 
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A, B,and C, The temperature of C is the mean of six sound- 
ings taken along near the equator :— 


A B Cc 

Mean of six 

Depth | Lat. 37° 54’ N. | Lat. 23° 10’ N. || temperature sound- 
in (Long. 41° 44’ W.|Long. 38° 42’ W.|| ings near equator. 

Fathoms. 


Depth in Tempera- 


Temperature. Temperature. ture. 


72-0 


On computing the extent to which the three columns A, B, and 
C, are each expanded by heat according to Muncke’s table of the 
expansion of sea water for every degree Fahrenheit, I found that 
jo B, in order to be in equilibrium with C (the equatorial 
column), would require to have its surface standing fully 2 feet 6 
inches above the level of column C, and column A fully 3 feet 6 
inches above that column. In short, it is evident that there must 
be a gradual rise from the equator to latitude 38° N. of 34 feet. 
Any one can verify the accuracy of these results by making the 
necessary computations for himself.* 

I may observe that, had column C extended to the same depth 
as columns A and B, the difference of level would be considera- 
bly greater, for column C requires to balance only that portion of 

* The temperature of column C in Dr. Carpenter’s section is somewhat less than 
that given in the foregoing table; so that, according to that section, the differ- 
ence of level between column C and columns A and B would be greater than my 
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columns A and B which lies above the level of its base. Suppose 
a depth of ocean equal to that of column C to extend to the north 
pole, and the polar water to have a uniform temperature of 32° 
from the surface to the bottom, then, in order to produce equili- 
brium, the surface of the ocean at the equator oui require to be 
4 feet 6 inches above that at the pole. But the surface of the 
ocean at B would be 7 feet, and at A 8 feet, above the poles, 
Gravitation never could have caused the ocean to assume this 
form. It is impossible that this immense mass of warm water, 
extending to such a depth in the North Atlantic, could have been 
brought from equatorial regions by means of gravitation. And, 
even if we suppose this accumulation of warm water can be ac- 
counted for by some other means, still its presence precludes the 
=" s of any such surface-flow as that advocated by Dr. Car- 
penter. ‘or so long as the North Atlantic stands 3} feet above 
the level of the equator, gravitation can never move the equato- 
rial waters poleward. 

There is another feature of this section irreconcilable with the 
gravitation theory. It will be observed that the accumulation of 
warm water is all in the North Atlantic, and that there is little or 
none in the south, but according to the gravitation theory it 
ought to have been the reverse. For owing to the unrestricted 
communication between the equatorial and antarctic regions, the 
general flow of water toward the south pole is, according to that 
theory, supposed to be greater than’ toward the north, and con- 
sequently the quantity of warm equatorial water in the South At- 
lantic ought also to be greater. Dr. Carpenter himself seems to 
be aware of this difficulty besetting the theory, and meets it by 
stating that “the upper stratum of the North Atlantic is not 
nearly as much cooled down by its limited polar underflow, as 
that of the South Atlantic is by the vast movement of antarctic 
water which is constantly taking place toward the equator.” But 
this “ vast movement of antarctic water” necessarily implies a vast 
counter-movement of warm surface-water. So that if there is 
more polar water in the South Atlantic to produce the cooling 
effect, there should likewise be more warm water to be cooled. 

According to the wind theory of oceanic circulation the explan- 
ation of the whole phenomena is simple and obvious. It has 
already been shown that owing to the fact that the S. E. trades 
are stronger than the N. E., and blow constantly over upon the 
northern hemisphere, the warm surface-water of the South Atlan- 
tic is drifted across the equator. It is then carried by the equato- 
rial current into the Gulf of Mexico, and afterward of course 
forms a part of the Gulf-stream. 

The North Atlantic, on the other hand, not only does not lose 
its surface heat like the equatorial and South Atlantic, but it re- 
ceives from the Gulf-stream in the form of warm water an amount 
of heat, as we have seen, equal to one-fourth of all the heat which 
it receives from the sun. The reason why the warm surface strata 

are so much thicker on the North Atlantic than on the equatorial 
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regions is perfectly obvious. The surface-water at the equator is 
swept into the Gulf of Mexico by the trade winds and the equato- 
rial current, as rapidly as it is heated by the sun, so that it has 
not time to gather to any great depth. But all this warm water 
is carried by the Gulf-stream into the North Atlantic, where it 
accumulates. That this great depth of warm water in the North 
Atlantic, represented in the section, is derived from the Gulf- 
stream, and not from a direct flow from the equator due to gravi- 


tation, is further evident from the fact that temperature sounding 


A in latitude 38° N. is made through that immense body of warm 
water, upwards of 300 fathoms thick, extending from Bermuda to 
near the Azores, discovered by the Challenger Expedition, and 
justly regarded by Captain Nares as an offshoot of the Gulf 
stream. This, in Captain Nares’s Report, is No. 8 “temperature 
sounding,” between Bermuda and the Azores; sounding B is No. 
6 “temperature curve,” between Teneriffe and St. Thomas. 

There is an additional reason to the one already stated why the 
surface temperature of the South Atlantic should be so much 
below that of the North. It is perfectly true that whatever 
amount of water is transferred from the southern hemisphere to 
the northern must be compensated by an equal amount from the 
nortuern to the southern hemisphere, nevertheless the warm water 
which is carried off the South Atlantic by the winds is not 
directly compensated by water from the north, but by that cold 
antarctic current whose existence is so well known to mariners 
from the immense masses of ice which it brings from the South- 
ern Ocean. 

Thermal Condition of the Southern Ocean.—The thermal condi- 
tion of the Southern Ocean, as ascertained by the Challenger Ex- 
pedition, appears to me to be also isonouaatialite with the gravita- 
tion theory. Between the parallels of latitude 65° 42’ S. and 50° 
1'S., the ocean, with the exception of a thin stratum at the sur- 
face heated by the sun’s rays, was found, down to the depth of 
about 200 fathoms, to be several degrees colder than the water 
underneath.* The cold upper stratum is evidently an antarctic 
current, and the warm underlying water an equatorial under cur- 
rent. But, according to the gravitation theory, the colder water 
should be underneath. 

The very fact of a mass of water, 200 fathoms deep and ex- 
tending over fifteen degrees of latitude, remaining above water of 
three or four degrees higher temperature, shows how little influ- 
ence difference of temperature has in producing motion, If it 
had the potency which some attribute to it, one would suppose 
that this cold stratum should sink down and displace the warm 
water underneath. If difference of density is sufficient to move 
the water horizontally, surely it must be more than sufficient to 
cause it to sink vertically. 

13. On the artificial imitation of magnetipolar native platinum ; 
by M. Davusrfe.—M. Daubrée, in a memoir read before the 
* Captain Nares’s Report, July 30, 1874. 

Am. Jour. Sor. Tarrp X, No. 57.—Szprt., 1875, 
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French Academy of Sciences in March, 1875, and published in 
vol. lxxx, of the Comptes Rendus, gives the results of a series of 
experiments on platinum, in which he succeeded in imitating 
entirely the platinum having magnetic polarity, by combining 
iron with the metal in fusion. : 

Daubrée observes, in his introductory remarks, that in wash- 
ing the auriferous sands of the Ural, some gold is left in the 
residue associated with ferruginous grains. To separate the lat- 
ter a strong native magnet is first used; and after this takes 
up no more, a magnet of native platinum—as Von Kokscharow 
first made known in 1866 —will remove ferruginous grains of 
notable quantity, as if it were a stronger magnet than the native 
magnetite magnets. The —_ of 12 to 19 per cent of iron 
in this variety of platinum has long been known, it having been 
first examined by Berzelius; and Breithaupt made the variety 
a distinct species, calling it “ Hisenplatin.” Gustaf Rose, think- 
ing that the iron present was insufficient to account for the 
magnetic property, supposed that iridium contributed to it. 

In a piece of this iron-platinum weighing twelve grams, re- 
ceived from the Ural, Daubrée found three axes and six poles. 

Before proceeding ‘with his experiments for reproducing this 
magnetipolar platinum, Daubrée sought to ascertain what effect 
fusion would have upon the ore. On fusing it there were some 
sparks thrown off, due apparently to the combustion of a little 
iron, and a dull surface film was formed. When cooled again, 
after fusion for about one minute, the magnetic property was 
somewhat weakened and polarity was lost, evidently owing to the 
loss of iron. 

In his experiments, 24 grams of platinum were fused with 6 
grams of very soft iron wire, the iron being twisted into a cord 
and added when the platinum was in full fusion. Immediately on 
the introduction of the iron it was instantly dissolved, giving out, 
as in the other case, some sparks, and making a surface scoria, 
although the substance remained in fusion only a fraction of a 
minute. The button, when taken out from the crucible, proved to 
have very marked magnetic polarity; and when it was afterward 
broken to fragments by a hammer, in an attempt to beat it into a 
bar, each fragment was equally magnetipolar. A very small bar 
was afterward cast; this had energetic poles of opposite polarity, 
which remained after the crust of scoria had been removed. 
These poles were four in number, two at each extremity of the 
bar. e hardness of the alloy was a little less than that of 
apatite. An analysis of the product obtained in the first trial, 
made at the Ecole des Mines, gave iron 16°87, platinum 83°05= 
99°92. Its specific gravity was 15°66. The specific gravity of 
the second alloy was 15°70, showing that in composition it was 
very like the first. Both are, therefore, closely similar in compo- 
sition to the native magnetipolar platinum. 

Others alloys were made with 50 to 75 per cent of iron; but 
these had no polarity. An alloy with 21°6 per cent of iron, made 
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by Berthier and preserved in the laboratory of the Ecole des 
Mines, although imperfectly fused, was magnetipolar. On the 
other hand, alloys containing but a feeble proportion of iron were 
found to be not magnetipolar. 

The polarity of the alloy obtained by fusion existed in the 
mass on cooling, and was not imparted by touch. It seemed 
most natural to refer this polarity to the inductive influence of the 
earth’s magnetism. To ascertain the fact on this point a little 
platinum bar was placed, while still in fusion, exactly in the plane 
of the magnetic meridian. After solidifying, it was put, while 
still very hot, parallel to the dipping needle. It was then found 
that the bar had two energetic poles, and that the end toward the 
magnetic north repulsed strongly the north end of a magnetic 
needle. Afterward, on fusing again and reversing the position, 
the polarity was reversed. 

These decisive experiments of Daubrée illustrate, he says, like 
those of M. Sidot with magnetic pyrites, the importance of the 
earth’s general action in determining the polarity of different 
magnetic minerals and rocks at the time when they are formed. 

14. How to teach Chemistry.—Dr. Epwarp FRANKLAND’S six 
lectures delivered at the Royal College of Chemistry in June, 
1872, have been summarised and edited by Grorar CHaLovuER, 
F.C.8.; the Lectures on Chemistry at the Brisbeck Institution in 
a small 12mo volume of only 83 pages, republished by Messrs. 
Lindsay and Bblakiston of Philadelphia in a neat form, and abun- 
dantly illustrated, chiefly by engravings from Bloxam’s Text- 
book of Chemistry.—This is a truly valuable contribution to the 
means of instruction. The six lectures discuss in synoptic man- 
ner: (I.) Natural Forces, Chemical Force, Chemical Action, 
Examination of Water, with Experiments 1 to 12. (Il.) Hydro- 
gen, Oxygen, Exact Composition of Water (Experiments 13 to 17 
and 26 to 30). (IIL) Properties of Water, Ozone, Hydroxy], 
Examination of Hydrochloric Acid, Chlorine, study of Hydro- 
chloric Acid (Experiments 18 to 25 and 31 to 38). (IV.) Oxy- 
compounds of Chlorine, Boron and its Oxyd, Carbon and its 
Oxyds, Nitrogen, Igniting points (Experiments 39-64). (V.) 
Oxycompounds of Nitrogen, Ammonia (Experiments 65 to 88.) 
(VL) Doctrine of Atomicity, Laws of Condensation in volume, 
Replacement of Hydrogen with its Compounds, Sulphur, Sulphu- 
retted Hydrogen, Oxyds of Sulphur, Sulphuric acid and its 
manufacture, Hyposulphurous acid, Conclusion (Experiments 89 
to 109). In an Appendix is given () Syllabus of Elementary 
Course in Organic Chemistry. (IL) Extract from a Report by 
Dr. Frankland, List of Experiments. (IIL) List of Apparatus 
for teaching Elementary Chemistry, Elementary Stage. (IV.) 
List of Chemical Apparatus for Special Important Illustration. 

This little manual will be found an invaluable adjunct to the 
lecture room and is of special importance to the teacher who 
seeks trustworthy and novel illustrations for guidance in impart- 
ing a knowledge of chemical principles and methods to his classes, 
The hand of the master is seen on every page. 
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Il. Geotoey AND NATURAL History. 


1. Cotemporaneous formation, in the thermal waters at Bour- 
bonne-les-Bains, of different Mineral Species. —M. 
(C. R. Feb. and March, 1875, t. lxxx) describes the following min- 
erals as of recent formation from these thermal waters: tetrahedrite 
(gray antimonial copper), chalcopyrite (copper pyrites), bornite 
(variegated copper or phillipsite), chalcocite (sulphide of copper), 

rite, galenite, anglesite, calcite and chabazite. By pumping, the 

ottom of an old well, at Bourbonne-les-Bains, called the Roman 
well, was laid bare. The material was a black argillaceous 
earth containing bits of wood, nuts, etc., and then, at a lower level, 
thousands of roman coins of bronze, silver and gold, besides stat- 
uettes, rings and pins. Besides this archeological discovery, there 
was found, still lower down, a bed of pebbles partly cemented b 
substances having a metallic lustre pet 8 neatly crystallized. A col- 
lection of the specimens were sent by M. Trautmann, Engineer in 
Chief of the Mines, to the Minister of Public Works, who trans- 
mitted them to Prof. Daubrée. Daubrée found abundant evidence 
that the above-mentioned ores, present in the specimens, were all 
formed out of the coins through the action of the warm waters. 
The different copper ores were all in good crystals—chalcocite in 
twinned hexagonal tables, chalcopyrite in octahedrons, bornite in 
octahedrons and cubes, tetrahedrite in tetrahedrons—besides being 
also in crusts. 

The temperature of the waters is near 60° C. The substances 
the waters hold in solution are chiefly chlorides and sulphates of 
the alkalies, and of lime and magnesia, as well as bromides and 
carbonates of iron and lime, an alkaline silicate, and traces of 
arsenic and manganese, with no sulphides. The total weight of 
the residue on evaporation is 7 to 8 grams per litre. Daubrée ob- 
serves that the sulphides would have been formed through the re- 
duction of the sulphates by the organic matter present. It is 
remarkable, as he says, that sulphides so unlike should have been 
crystallized together under circumstances apparently the same. 
The antimony is referred by him to the coins, some of which 

robably contained it. The silver coins are less corroded than the 
see and hence the absence of silver products. 

The chabazite was formed in connection with a cement of frag- 
ments of brick and lime, in a Roman gallery through which run 
the hot water. The cavities in the brick, caused by the heat, 
are sometimes lined with colorless rhombohedral crystals, nearly 
cubic in form, which have the characters of chabazite. In the 
lime, small crystals occur of a right rectangular form which have 
not yet been determined with certainty, but which resemble much 
those of lime-harmotome found under similar circumstances at 
Plombiéres. 

Such facts teach us, says Daubrée, how important has been the 
agency of the water imbibed by, or traversing, rocks, in all parts 
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of the earth’s crust, especially in regions where terrestrial heat is a 
little elevated, giving the moisture special energy in effecting 
mineral changes. 

2. Man of the Quaternary ; by Joun Evans. (From the Ad- 
dress of Mr. Evans, President of the Geological Society of Lon- 
don, Feb. 19, 1875.)—Ofthe great geological changes in the 
surface-configuration of our country which Man has witnessed 
there can be no doubt. But though, from the evidence of the 
deposits themselves, it appears impossible to arrive at any abso- 
lute conclusion as to the time involved in these changes, still, con- 
sidering the numerous localities in which these implement-bearing 
beds have now been found, as well as other beds which, though 
apparently devoid of implements, yet being of the same general 
and containing the same fauna, are therefore presum- 
ably of the same date, it does appear possible that from their 
geological position we might ascertain some epoch beyond which 
their age cannot be carried, and thus be enabled to assign an 
extreme limit to their antiquity. I believe that I am right in 
stating that until within the last two or three years it was the 


' generally received opinion of geologists that the earliest known 


traces of the occupation of this portion of the globe by man were 
posterior in time to what is known as the Glacial Period. The 
discovery, however, of a portion of a human fibula during the ex- 
ploration of the Victoria Cave, near Settle, in a deposit overlain by 
a stiff glacial clay containing ice-scratched pebbles, has been re- 
arded as conclusive that man lived in England prior to the last 
interglacial period. I must confess that, in common with some 
others, I do not regard this question as conclusively settled by 
any such isolated piece of evidence; and that whatever further 
testimony may eventually be adduced as to so early an occupa- 
tion of this country by man, there are, in my opinion, possibilities, 
in this particular case, of the clay being either to some extent 
reconstituted or even accidentally redeposited, which make it 
safer to suspend our judgment until the evidence is corroborated. 
Mr. James Geike, however, arguing on more general and there- 
fore on safer grounds, has come to the conclusion that the 
ogg deposits are of preglacial and interglacial age, and 
0 not, in any part, belong to postglacial times. From their com- 
arative absence in the midland and northern counties, and in 
ales, Scotland, and Ireland (regions which have again and 
again been subjected to the grinding action of land ice and the 
destructive influence of the sea), and from their presence in 
districts which were never overwhelmed by the confluent ice 
masses, and in regions which were not submerged during the last 
great depression of the land in late glacial times, he thinks that 
in these latter districts the valley-gravels form a continuous series 
of records from preglacial times to the present day. He main- 
tains that the paleolithic beds dovetail into the glacial drifts, 
and are overlapped by marine deposits thrown down during 
the final cold period; and, further, that it may be said for certain 
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that no paleolithic bed can be shown to belong to a more 
recent date than the mild era which preceded the last great sub- 
mergenee. 

If this view could be accepted, there is no doubt that, as Mr. 
Geikie remarks, many apparent anomalies would receive a simple 
and satisfactory explanation. 

It appears to me, however, that there are great difficulties in 
accepting this view; and though I do not think that an anniver- 
sary address ought in any way to partake of a controversial 
character, I may venture to point out that the whole of Mr. 
Geikie’s conclusions appear to be based on his correlation of Mr. 
Searles V. Wood, jun.’s lower and middle glacial beds, and even 
his upper glacial deposits, with the lower glacial beds and till of 
Scotland and the northwestern districts of England. Even the 
general submergence of the eastern districts he assigns to another 
and a far earlier date than that of the Welsh area; and, indeed, 
he finds room for the whole of the denudation of the glacial 
deposits in the east of England, as well as for the excavation of 
the valleys as we at present find them, and the deposition of all 
the paleolithic gravels between those two submergences. Such 
views, founded on long and careful investigation, of the phenomena, 
though perhaps principally confined to those exhibited in Scotland, 
cannot be summarily and hastily dismissed ; but their author will 
no doubt pardon those who are not prepared at once to accept 
them. In the mean time we must rest content with knowing that, 
so far as the paleolithic deposits of the east of England are con- 
cerned (and if the identity in the form of the implements affords 
any safe chronological index, the beds of the same character in 
other parts of this country and the north of France are of the 
same date), they are all distinctly postglacial in the sense in 
which that term is employed by Mr. Searles V. Wood, jun. 

Take, for example, the case of Hoxne, where the implement- 
bearing beds repose on a trough cut out in the upper glacial 
boulder-clay, which itself rests on middle glacial sands and gravels. 

At Icklingham, again, the paleolithic gravels occur in a valley 
cut through the upper glacial boulder-clay, and appear to rest on 
middle glacial beds. At Bedford, the valley of the Ouse is cut 
through the same boulder-clay, many of the pebbles from which, 
and the subjacent beds, form constituent parts of the paleolithic 
gravels. The same feature prevails in the Ealing and Acton 
gravels, in which transported pebbles of the older rocks are of not 
unfrequent occurrence. 

Again, near Brandon, some of the higher gravels containing the 
implements show a very large percentage of the quartzite pebbles 
from the middle glacial beds, some few of which, indeed, have sup- 

lied the material from which implements had been chipped. 
here can therefore be no doubt that they belong to a period sub- 
sequent to the submergence during which the middle and upper 
se beds were deposited, and to a time when the old sea- 
ottom had been long enough converted into dry land for it to 
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become habitable by man and the numerous mammals of the 
Quaternary fauna. 

I do not, of course, wish it in any way to be implied that I 
regard no part of the surface configuration of our island as of 
preglacial or glacial date. On the contrary, I am inclined to 
think that many of our principal valleys were already marked out 
in preglacial times, and that a large proportion of the whole 
number were excavated to a portion of their present depth, either 
by the direct action of ice, or during the last emergence of the 
land from beneath the waters of the sea. 

But though, so far as the makers of the earliest implements 
hitherto discovered in Britain are concerned, we cannot safely 
carry back their existence to preglacial times, it by no means 
follows that the earliest traces of the occupation even of this part 
of the world by man have as yet been discovered. The Abbe 
Bourgeois, indeed, would carry man back to Lower Miocene 
times, relying on implements presumed to have been found in 
beds of the Caleaire de Beauce, at Thenay, near Pontlevoy. He 
candidly acknowledges, however, that the implements offer a 
eomplete identity with those found on the surface; and I cannot 
but suspect some possible error of observation as to their occur- 
rence in the beds. Did they really belong to them, we should 
have the remarkable fact that at that remote period, characterized 
by mammals as distinct from those of the present day as the 

cerotherium is from the Rhinoceros, or the lawl from the 
Elephant, primeval man was fashioning implements indistin- 
guishable from those of neolithic times; while it is not until we 
come to the Sables de ’Orléannais, which are superimposed upon 
the Caleaire de Beauce, that we find the earliest trace of an 
anthropomorphous ape, in the shape of the Hylobates antiquus. 
The Dryopithecus, it will be remembered, belongs to the Upper 
Miocene. 

While speaking of the possible errors of observation, I may 
mention that in Sweden the Sédertelje hut, which has often been 
cited as affording evidence of the great antiquity of the human 
occupation of that country, is no longer regarded as belonging to 
so ancient a period as was formerly assigned to it, but is con- 
sidered as being of comparatively modern date. 

But, returning to the main question, though for the present we 
seem unable to find any satisfactory evidence of the existence of 
man in western Europe before the pe Be period, it by no means 
follows that none such will eventually be found. It must, more- 
over, never be forgotten that it is not in this part of the world 
that naturalists would be led to look for the cradle of the human 
race. This is far more probably to be sought in a warmer 
clime, and amidst a more luxurious vegetation, yielding through- 
out the year some readily available means of subsistence both to 
man and to animals that would serve him as food. In the earliest 
as well as in later times, the center of the migrations of the human 
race may well have lain in the far East, and the course of their 
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wanderings, as in after days, been even then “ westward, toward 
the setting sun.” Most remarkable it is that implements, which 
in form, though not in material, are indistinguishable from those of 
our river-drifts, have been found in stratified beds of uncertain age 
in Southern Africa and in the so-called lateritic deposits of the 
south of India. 

The first discovery of paleolithic implements in Madras was 
made about ten years ago by Mr. R. Bruce Foote, of the Indian 
Geological Survey; but at that time the absence of organic re- 
mains in the beds containing the implements rendered it almost 
impossible to arrive at any satisfactory conclusion, either as to 
their age or mode of deposition. In the Records of the Geological 
Survey of India for the year 1873, Mr. Medlicott, however, gives 
an account of a quartzite implement of precisely the same class as 
those found in Southern India, which was discovered in the 
ossiferous deposits of the Narbada valley. These deposits, which, 
by the late Dr. Falconer, were regarded as Pliocene, Mr. Medlicott 
sees reason to place among those of Pleistocene age. Whichever 
view may eventually prove to be correct, we have in India, as in 
Europe, evidence of man having coexisted with animals now long 
since extinct; and the Elephas (or Stegodon) insignis, the Bos and 
Hippopotamus Nainadicus seem there to take the place of the 
allied members of the European Quaternary fauna as his con- 
temporaries. This Narbada discovery remains, however, a soli- 
tary instance, but must surely lead to other and even more in- 
teresting results from the investigations of those engaged in the 
wide field of geological researches in India. 

From Borneo, where I have reason to hope there are, at the 
present moment, some cavern-investigations being carried on under 
the auspices of several Fellows of this Society, who have kindly 
aided me by their support, it is not, I think, unreasonable to 
expect that some light may be thrown on the antiquity of man in 
the far East. When we look back upon all the large array of 
facts which have been accumulated on this subject during the last 
sixteen years, we may find good ground for encouragement, and 
rest assured that in this as well as other departments of knowledge 
that prophecy of the wise man, which bacon inscribed on the 
frontispiece of his great work, will be fulfilled —Multi pertransi- 
bunt, et augebitur scientia. 

3. Protriton petrolei of the Upper Coal-Measures of Muse and 
Millery, France, a naked-skinned Salamander.—M. A. Gaupry, 
describes the specimens, to which he has given the above name, in 
the Bulletin of the Geological Society of France, 1875, p. 299, and 
presents figures of them on plates vil and vit, Remains of’ skele- 
tons of seventeen individuals have been found, indicating a variation 
in length from 35 to 45 millimeters. The head is much larger 
5. gee aed than in the Salamander, and the tail much shorter. 

e orbits are very large. There are 29 vertebra, 3 cervical, 10 
dorsal, 8 lumbar and 8 very small caudal; the ribs are very short; 
there are only traces of a pelvis, owing probably to its having 
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been incompletely ossified. The fore and hind limbs are about 
equal in length and each 4-fingered. M. Gaudry remarks that the 
Pelion (Raniceps) Lyelli Wyman, of the Ohio Carboniferous, which 
Wyman was disposed to refer to the Batrachians, was probably re- 
lated to the Protriton; and that the .lpateon pedestris of Miinster- 
Appel may perhaps be identical with the Protriton petrolei. 

4. Period of Extinction of the ancient Fauna of the Island of 
Rodriguez; by M. manuscript entitled 
“Relation de I’ ile Rodrigue,” found in the Ministére de la Marine, 
along with evidence that it was published anterior to 1730 and 
probably not earlier than 1729, describes the species of the island 
existing at the time it was written, and among them all the spe- 
cies now known to be extinct, including the Solitaire and the ex- 
tinct species named by A. Milne-Edwards, Erythromachus Leguati, 
Ardea megacephala, Athene murivora, and Necropsittacus Roderi- 
canus. In 1761, when the astronomer Pingré was living there, 
the Solitaires had become so rare that he knew of them only from 
report—none having been seen by him. The extinction of the 
birds probably went on rapidly between 1730 and 1760, as may 
be inferred from the documents at the Ministére de la Marine. 

The Land-tortoises became extinct somewhat later. These tor- 
toises were part of the regular provisions of the shipping of the 
Compagnie des Indes. M. Desforge-Boucher, in his reports to the 
Company in 1759 and 1760, enumerates the vessels sent for the 
land-tortoises, and shows that they took away in less than 18 
months over 30,000. It is not surprising, the author remarks, that 
these animals, on so small an island, notwithstanding their fecun- 
dity, could not withstand such means of destruction. Hungry 
man was the agent of extermination both for the tortoises and the 
birds.— Comptes Rend., May, 1875. 

These gigantic land tortorses, while extinct on the Islands of 
Mauritius, Rodriguez, and Réunion, are living on that of Aldabra, 
another of the Mascarene Group. But there is danger of its extine- 
tion there. To prevent this, if possible, a memorial has been 
addressed to the Governor and Commander-in-chief of Mauritius 
and its dependencies, signed by the Presidents of the Royal and 
Royal Geographical Societies of London and other men of science, 
calling the attention of the Culonial Government to the subject, and 
asking that some means may be devised for “saving the last ex- 
amples of a cotempcrary of the Dodo and Solitaire.” The memo- 
rial is given in full in an article in Nature of July 29th, by Mr. 
Albert Giinther. 

5. Reliquie Aquitanice ; being Contributions to Archeology 
and Paleontology of Périgord and the adjoining Provinces of 
Southern France; by Epovarp Larrer and Henry Curisry. 
Edited by Tuomas Rupert Jones, F.R.S., F.G.S., &c., Prof. 
Geol. Roy. Mil. and Staff Colleges, Sandhurst. Part XVI, May, 
1875. Pages 225-256 and 183-187. Plate C. 1x and x.—This 
= of the Reliquize Aquitanice contains, among its interesting 

cts and illustrations, a figure of a fish in outline, from a Reindeer 
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jawbone, referable to a species of Squalius, obtained at 
augerie Basse. chapter on the birds whose bones occur in 
the caves, by Alphonse Milne-Edwards, describes relics of three 
Eagles, Falco fulvus, Aquila clanga, and Halictus albicilla ; the 
common Buzzard, Buteo vulguris ; four Faleons, Fulco com- 
munis, subbuteo, F. tinnunculus, milvus; two Vultures, 
Vultur barbatus and V. monachus ; the Owls, Strix bubo, 
S. brachyotus, S. flammea, Noctua minor, Glaucideum pas- 
serinum, Nyctea nivea; also, Corvus corax, C. coronatus, C. 
cornix (a northern species), C. monedula (the Jackdaw), Pyrrho- 
corax alpinus, P. primigenius, Fregilus graculus, Nucifraga 
caryocatuctes (the Scandinavian variety), Pica caudatu (Magpie), 
Loxia curvirostra (Cross-bill, common now in northern Europe and 
rane Ligurinus chloris, Fringilla nivalis (lives now on lofty 
mountains), <Alauda arvensis (Sky-lark), Turdus viscivorus, 
Ampelis garrulus (Waxwing, rarely now seen in France), Motacilla 
phenicura, Hirundo rupestris (Crag-Martins, now common in the 
Alps and Pyrenees), Alcedo ispida (Kingfisher), Columba livia 
aa with common pigeon), Lagopus albus (Willow-Grouse, 
ound at the north and not in temperate Europe), Lagopus mutus 
pooner species of the Alps and Pyrenees), Zetrao urogallus, 

» tetrix, T. perdix (Gray Partridge), Gallus, the Cock, (found 
along with bones of Ursus spelivus, Ithinoceros, &e.), Gédienemus 
erepitans, Rallus aquaticus, Gallinula chloropus, Grus primi- 
genia ; Cyguus ferus (Wild Swan, a species of the Polar regions). 
Anus boschas (Wild Duck), Anas guerquedula (the Summer Teal. 

Many of the birds are cold-climate species, like the Reindeer 
with which their remains are associated. Part of them were 
taken into the caves for food, while others appeared to have been 
washed in by streams. 

The remaining pages are occupied with a chapter on the Stones, 
Stone-flakes and implements from the cave at Les Eyzies, and the 
commencement of a chapter on Fossil Man from La Madelaine 
and Laugerie Basse, by E. T. Harvy, with two plates illustrating 
the same. 

6. Structure of Stone Mountain, a granitic muss in Georgia. 
—The well-known “ Stone Mountain” in DeKalb County, Georgia, 
twenty miles southeast of Atlanta, on the railroad to Augusta, is 
a solid bald mass of granite, by estimate 1500 to 2000 feet in 
height. The northeast side is perpendicular, unbroken, and smooth ; 
the northwest side is inclined so as to be of easy ascent; while the 
west and southwest are so steep as to be barely accessible. On 
the inclined surface, the rock breaks off in layers that are from 
a few inches to several feet thick, which structure may be due 
to shrinking in cooling and to atmospheric influences, together 
with the heat of the sun. The rock is perfectly homogeneous 
with no trace of stratification—a pure, whitish granite. There is 
no doubt that below the surface lamination, a piece could be 
quarried out a quarter of a mile in length if man could command 
the means. This granite exists over a wide region of country and 
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is much used for building purposes.—Letter from Mr. E. Hillyer 
of Rome, Georgia. 

7. Genus Anomalodonta of 8, A. Miller.—The criticism with 
regard to the genus Anomalodonta and the use of the name, b 
Prof. C. A. White, published in this Journal, ix, 318 (April, 1875) 
is replied to by Mr. Miller in the July number of the Cincinnati 
Quarterly Journal of Science. 

8. Expansion of rocks by heat.—M. Pfaff (Z. 8. Geol. Ges., 
xxviv, 401) has determined for the expansion of the granite of 
the Fichtelgebirge between the ordinary temperature and a red 
heat (about 1,180 C.), 0°0168; for the red porphyry of the Tyrol, 
0°0127; for the basalt of Auvergne, 0°0120. 

9. Geology of Eastern Massachusetts.—Mr. W. W. Dodge has 
a paper entitled ‘* Notes on the Geology of Eastern Massachusetts 
in the Proceedings of the Boston Society of Natural History, 
February 3, 1875, vol. xvii, p. 388. 

10. South American Geology.—Mr. A. Hyartr has described, in 
the Proceedings of the Boston Society of Natural History, xvii, 
365, a number of species of Jurassic and Cretaceous Ammonites 
from northern Bolivia and Peru, collected by Prof. James Orton. 
For the Cretaceous species which were formerly referred to the 
genus Ceratites, and which Quenstedt had shown to be not of 
this genus, but Ammonites, Mr. Hyatt has instituted the new 
genus Buchiceras—named in honor of Von Buch. 

11. On the composition of Coal and on the methods of arriving 
at it, with deductions and remarks on Coul in general ; illustrated 
on a sample of Coal from the Lower Coal Series of Missouri, and 
on the Water Supply of Columbia, Missouri ; by P. Scuweirzer, 
Ph.D., Prof. Chem, State University of Missouri. Contributions 
from the laboratory of the University, PP. 156-193, published in 
the Catalogue of the University, Jefferson City, 1875.—Prof. 
Schweitzer gives the results of detailed analyses of the coal, in- 
cluding its impurities. He concludes that the sulphur in the coal 
above what is combined with iron is in the free state (through the 
alteration of pyrite, FeS,), and not in combination with organic 
matter. 

12. Revue de Géologie pour les Années 1871 and 1872, par M. 
Detesse et M. pE Lapparent. Tome xi, 262 pp. 8vo, Paris, 
1875.—Geologists will find this Annual a very valuable aid in 
keeping up with the progress of the science. It is full in Litho- 
logical Geology, and gives abstracts also of the more important 
papers in Historical, Geographical and Dynamical Geology. 

13. Devonian trachyte of Queensland, Australia.—The trachyte 
of Gladstone, intersecting Devonian rocks, has the composition 
nearly of that of the Puy-de-Dome. Daintree obtained, Silica 
67°80, alumina 14°67, sesquioxide of iron 5°35, potash 5°65, soda 
4°60, water of constitution 0°70, do. hygroscopic 0°60=99°37.— 
Q. J. Geol. Soc., xxviii, 312. 

14, Phosphate of Lime of Bamle, Norway.—Occurs in nearly 
horizontal beds, two to six feet thick in crystalline schists, and is 
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whitish and crystalline. An article on the localities of Southern 
Norway, by MM. Brégger and Reusch, is soon to appear. Among 
the associated minerals to be described in it, are anorthite in 
large and beautiful crystals, resembling the lepolite or amphode- 
lite of Orijarfvi, and enstatite in crystals four inches long. The 
latter occurs changed to serpentine.—Letter to J. D. Dana from 
Professor vom Rath, of Bonn. 

15. Mineralogische Notizen, von Friederich Hessenberg. Neue 
Folge, Neuntes Heft. 26 pp. 4to, with three plates. Frankfurt 
a. M., 1875. (Christian Winter).—This number of the Mineralogi- 
cal Notices of the excellent crystallographer, F. Ilessenberg, re- 
cently deceased, was edited by his friend, Dr. F. Scharff. It con- 
tains descriptions of crystals of Xenotime from Tavetsch; of 
Binnite from Imfeld in the Binnenthal, and of Calcite from Réde- 
fidrd in Iceland and Andreasberg, and is illustrated by most excel- 
lent figures on the three plates. 

This valuable memoir, like the preceding of the two series, is 
published in the .1bhandlungen der Senkenbergischen Naturfor- 
schenden Gesellschaft in Frankfurt a, M. 

16. Tables for the Determination and Classification of Minerals 
Sound in the United States ; by James C. Foye, A.M., Prof. Chem. 
Phys. in the Lawrence University. 38 pp. 12mo. Chicago, 1875. 
(Jansen, McClurg & Co.)—The tables contained in this little 
work are arranged with reference both to the blowpipe and phys- 
ical characters of minerals, and will be found useful for the pur- 
poses intended. 

17. Observations on the Phenomena of Plant life: a Paper 
presented to the Massachusetts Board of Agriculture ; by W. S. 
Cuark, Pres. State Agric. College, Amherst, Mass. 112 pp. 8vo. 
Boston, 1875. From the 22nd Ann. Rep. of the Secretary of the 
Mass. State Board of Agriculture.—The author presents in this 
paper the results of his new experiments on the phenomena of 
plant life, in continuation of those in a former Report, noticed 
in vol. vii of this Journal on page 512, and sustaining the same 
conclusions. 

18. Forest Flora of N. W. and Central India, a Handbook 
of the Indigenous Trees and Shrubs of those Countries. Com- 
menced by the late J, Linpsay Stewart, M.D.; continued and 
completed by Dierrich Branpis, Ph.D., Inspector General of 
Forests to the Government of India. London: Allen & Co., 1874. 
8vo, and Atlas, 4to. Published under the authority of the Secre- 
tary of State for India in Council. Prepared at the Herbarium of 
the Royal Gardens, Kew.—* The object of this work is entirely 
practical,” and an excellent practical work it is. It was written 
“especially for those who have the care of the public forests in the 
different provinces of India,” has been preceded by the Flora Syl- 
vatica of Madras, by Colonel Beddome, and is to be followed by 
the Forest Flora of British Burma, now preparing by Mr. Kurz. 
There is a good quarto atlas of 70 plates, drawn and lithographed 
by Fitch. A. G. 
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19. Flora Brasiliensis, Fasc. 66, issued in February last, con- 
tains the Aristolochiacew, elaborated by Dr. Masters: comprises 
the unique Holostylis, and 48 species of Aristolochia. Among 
the figures, one is given of the striking 4. Brasiliensis, now rather 
common in conservatories. It as that one of the kinds of 
Guaco, famous antidotes to snake-bites, is furnished by an -Aristo- 
lochia, viz, A. maxima of Guiana and Venezuela, Fasc. 67, 
published in March last, comprises three or four orders, all 
small, except the Vochysiacee (by Warming), which is especially 
Brazilian. The Cullitrichiaceew are treated with much fullness as 
to general characters, by Hegelmaier. The affinity is still re- 
garded as uncertain; the recent reclamation of Cullitrichie to 
the Huloragee is not responded to; still it is thought that the 
rarest known genus is Hipprius, but that its relationship is un- 
certain. It appears that only one species is known in Brazil, 
U. deflexa, of which a variety, Austini, is VU. Austiné of Engel- 
mann. As C. deflewa and C. Austini were published in the 
same year (1867), we may, perhaps, quite properly retain Engel- 
mann’s name, 

The Onagracece are by M. Micheli of Geneva. The most im- 
portant genus is Jussiwa, with 36 species, under three sections. 
Our northern J. decurrens is one of the species, and is well 
figured. So is the J. vocarpa of C. Wright in Grisebach’s Pi. 
Cubenses, on which a genius, Ovcarpon is here established. Of 
Epilobium there is only £. tetrugonum ; of Fuschia and Ginothera 
three or four species each. A. G. 

20. Different effects of the same temperature upon the same 
species of plants under different latitudes. A communication 
made by M. Alph. DeCandolle to the Academy of Sciences, Paris, 
reported in Comptes Rendus, June 7, 1875.—As the temperature 
rises in spring, it is thought that vegetation is more powerfully or 
promptly acted upon in higher than in lower latitudes. To test 
this, M. DeCandolle formerly had the seeds of three or four com- 
mon annuals sent him from northern and southern Europe, which 
he raised together at Geneva. One of the selected species, the 
common Groundsel, confirmed this opinion, the northern seeds 
showing a decided advantage in ater L while the uncertain or 
varying result of the two other plants tried were attributed to the 
fact that being of somewhat variable species they probably repre- 
sented unlike forms. It occurred to M. DeCandolle to test the 
matter in a different way, and upon trees. At some time last 
winter he had branches sent him from Montpellier of Populus 
alba, Carpinus Betulus, Liriodendron, and Catulpa. These were 
paired with similar branches taken from trees at Geneva; and, 
after a common sojourn in a cool room long enough to make sure of 
complete penetration by the same temperature, the pairs were 

laced in glasses of water, with some sand at bottom, and kept 
in a warmed room under exactly the same conditions. The 
Catalpa — a higher temperature to start it, and coming, 
therefore, much later into leaf, was made the subject of a subse- 
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quent experiment. That with the other three commenced on the 
4th of February. The result was that the German trees leafed out 
first. In the case of the Poplar there was a difference of about 23 
days in favor of the individual of the colder locality; in that of 
the Carpinus about 18 days; and in that of the Tulip-tree a similar 
result was obtained when the comparison was restricted to buds 
of the same size and degree of development. The Catulpa of the 
northern locality developed 20 days in advance of the other. 
Why should the same temperature act more powerfully and 
promptly upon the plant of the higher latitude? DeCandolle 
refers it to two causes, attributing, however, most importance to 
the second. First, to a natural selection of the buds which has 
induced the boreal precocity. ‘The buds of a tree are in a con- 
tinual struggle. The later, like the badly placed ones, develop 
imperfect branches, which are oftener stifled. The most precocious 
prevail, unless indeed they suffer from frost. In this way comes a 
selection and a successive adaptation of the tree to the climate.” 
And he goes on to show that what effectuates this result is, that 
every peculiarity of a bud is ordinarily reproduced year after year 
in the succeeding growths. As a case in point he mentions a well 
known Horse-chestnut tree in the environs of Geneva, upon which 
the owner, in the year of 1822 or 1823, detected a single branch 
bearing double flowers ; this still continues, and has all along borne 
double flowers, and shows no tendency to revert to the ordinary 
simple-flowered condition of the rest of the tree. Grafts have 
been taken from it, and it is thought to be the original of all the 
double-tlowered Horse-chestnuts in the world. Although this 
may well illustrate how the precocity may come to pass; yet 
DeCandolle doubts whether this selection of branches produces 
much effect. Because, in the north precocity seems as likely 
to be a disadvantage as an advantage, while at the south it ought 
generally to be an advantage, yet the southern individual requires 
more heat for vegetation. And it is yet to be proved that an 
individual tree becomes ary better adapted to the climate as it 
increases in years. The general idea is that a tree does not 
acclimatize. ‘lhe principal cause of this difference in the vegeta- 
tion of northern and southern individuals, in DeCandolle’s opinion, 
is the complete hibernal repose of the former, rendering it some- 
how more susceptible to the heat of spring; though in what way 
is not stated, e would add that if the suggested explanation 
through bud-selection be not the true one in the case of trees, 
owing to the general fixity of character in buds giving small 
room for variation, yet the explanation may be reached on this 
line by taking the fructification into account. DeCandolle alludes, 
at the beginning of his paper, to the case of the precocious cereal 
grains of the north, only to remark that some naturalists are 
unwilling to argue from cultivated to spontaneous plants. But it 
seems to us that natural selection would operate similarly upon 
trees, inducing precocious races better adapted to the short 
summer, the only difference being that much more time would be 
required for a tree to fix a race than for an annual. An objection 
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to this view offers itself, however, in the fact that the precocious 
vernal development was apparent, although less marked, in Lirio- 
dendron and Catalpa, of which very few generations can have been 
raised in Europe. A. G 
21. Dr. Joun Epwarp Gray.—A “ List of Books, Memoirs and 
Miscellaneous Papers,” commenced in 1871 and added to up to 
the close of 1873, is Dr. Gray’s own record of his publications. 
Mr. J. Sanders has appended those of still later date, and printed 
it in an 8vo pamphlet of 58 pages. The total number of papers 
is 1162! Some curious and characteristic notes are interspersed. 
22. North American Oniscida; A, StuxsERG has a paper on 
the North American Oniscida in the Ofversigt K. V.-Ak. Fér- 
handlingar, 1875, No. 2, Stockholm, reviewing the described 
species, and adding descriptions of several new species. 


III. MiscELLANEOUS SCIENTIFIC INTELLIGENCE. 


1. American Association for the Advancement of Science.— 
The twenty-fourth annual meeting of the Association was opened 
at Detroit, on Wednesday, the 11th of August, under the presi- 
dency of J. E. Hilgard, Esq., of the Coast Survey. An address 
of welcome to the city was delivered at the opening session, by 
Hon. C. J. Walker. The address of the retiring president, Dr. 
John L. LeConte, was delivered on evening. It will be 
published in the following number of this Journal, in which also 
some account of the papers read at the meeting will be given. 

2. Cincinnati Society of Natural History.—This Society has 
received a bequest of $50,000 from Mr. Bodman, who had been 
one of its members.— Cincinnati Qu. J. Sci., ii, 286, July. 

3. Preliminary Report upon a Reconnaissance through Southern 
and Southeastern Nevada, made in 1869 by First Lieut. G. M. 
Wuee ter, U.S. A., and First Lieut. D. W. Lockwoopn, A., 
under the orders of Brig. Gen. E. O. C. Ord, commanding Depart- 
ment of California, Engineer Department, U. S. Army. 72 pp. 
4to, Washington, 1875.— This report contains a general descrip- 
tion of the country passed through; notes on the Indians; brief 
accounts of the mines and mining settlements; results of astro- 
nomical observations for determining longitudes and latitudes, ete. 

In latitude 38° 58’, on “ Wheeler’s” Peak, the upper limit of 
vegetation was found to be at 11,500 feet above the sea-level. 

4, The Mosaic Account of Creation, The Miracle of To-day ; b 
Cuartes B, Warring. 292 pp. 12mo. New York, 1875. (J. Ww. 
Schermerhorn & Co.)—The author, who regards his method of 
interpretation very literal, makes the third day of Genesis, the 
day of the appearance of dry land and the creation of vegetation, 
to include all of geological history up to the Glacial period of the 
Quaternary. A change in the obliquity of the ecliptic is made 
the event of the fourth day, and the source of the Glacial cold. 
Then, with regard to the fiat on the fifth day, “Let the waters 
bring forth,” and that of the sixth, “ Let the earth bring forth,” 
he says: “The waters, during the melting glaciers, were compar- 
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atively soon ready for animal life, but the land required a longer 
time for preparation.” 

6. Mineral Collection of Dr. Krantz.—This extensive collection 
of minerals has been purchased for the University of Bonn, and is 
now under the charge of Professor vom Rath. 


G. P. Desnayes, the distinguished paleontologist of Paris, died 
on the 9th of June last, in his 79th year, at his residence in Boran 
(Oise). 


Proceedings of the Semi-centennial Celebration of the Rensselaer Polytechnic 
Institute, Troy, N. Y., held June 14-18, 1874. 8 pp. 8vo. Troy, 1875. The 
Rensselaer School is the oldest Scientific School in the country, dating from 1824. 

Papers read before the Pi Eta Society, 1875. Rensselaer Polytechnic Institute, 
Troy, N. Y. 74 pp. 12mo. Troy, 1875. Printed by the Society. Among the papers 
included, one, by Prof. H. A. Rowland, treats of sympathetic vibration, and another, 
by Wm. H. Burr, of “Some of the stresses in the members of the Swing-bridge.” 

Field and Forest. Devoted to General Natural History. Bulletin of the 
Potomac-side Naturalists’ Club. Charles R. Dodge, Editor. No. 1, vol. i, 8 pp. 8vo. 
Washington, 1875. Contains description of ‘‘a new Grasshopper from Arizona,” 
“* Fremobia magna,” by Cyrus Thomas, and some botanical notes, with the Proceed- 
ings of meetings of the Club. 

Bulletin of the Bussy Institution (Jamaica Plains, Boston.) Harvard University. 
Part IV, 1875. Contains the results of much study and investigation of questions 
connected with the department of Agriculture. 

Report of the Commission of Engineers appointed to investigate and report a 
permanent plan for the reclamation of the alluvial basin of the Mississippi River 
subject to inundation. 15 pp. 8vo, with maps. Washington, 1875. Contains 
much valuable matter on the levees, floods and alluvial basin of the Mississippi. 

History of the Birds of Europe, including all the species-inhabiting the Western 
Palearctic Region; by H. E. Dresser, F.Z.S. Parts 35 and 36, completing the 
3d volume. Office of the Zoological Society, London. 

A Report on the Hygiene of the U. S. Army, with descriptions of Military 
Posts. 568 pp. 8vo. Washington, 1875. Circular No. 8.: War Department, 
Surgeon General’s Office, Washington, May 1, 1875. 

Addition to the Paper on“ Volcanic Energy: an attempt to develop its true 
Origin and Cosmica] Relations.” By ROBERT MALLET, F.R.S. 9 pp. 4to. Read 
before the Roy. Soc., May 7, 1874. Phil. Trans., clxv, pt. 1. 

On the temperature attainable by rock-crushing and its consequences; by Ros- 
ERT MALLET, F.R.S. 13 pp. 8vo. Phil. Mag. for July, 1875. 

Supplement to the Extinct Batrachia and Reptilia of N. America; by E. D. 
Cope. pp. 261-972 of vol. xv of the Trans. Amer. Phil. Soc. Philadelphia. 
1875. 

Mineral Deposits in Essex Co., Mass., especially in Newbury and Newburyport, 
= a map and notes; by Charles J. Brockway. 60 pp. 12mo. Newburyport. 
1875. 


Reports on the Meteorological, Magnetic and other Observatories of the Do- 
minion of Canada, for 1874; being the Annual Reports of the Meteorological 
Office. 318 pp. 8vo. Ottawa. 1875. 

The Gold Fields of Yesso. Geological Survey of Hokkaido. Report by H. 8S. 
Munroe. 80 pp. 8vo. Tokio, Japan. 1875. 

Notes on the Geology of West Virginia, No. II; by John J. Stevenson, Prof. 
Geol. Univ. New York. Proc. Amer. Phil. Soc. for Feb., 1875. 

The Geological Relations of the Lignitic Groups; by John J. Stevenson. Proc. 
Amer. Phil. Soc. for June, 1875. Decides in favor of the Cretaceous age of the 
Lignitic beds, but without bringing forward any more decisive facts than were 
before published. 

Abstracts and Results of Magnetical and Meteorological Observations at the 
Magnetic Observatory, Toronto, Canada, from 1841 to 1871 inclusive. 60, 26, 56 
and 108 pages. 
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